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ABSTRACT 
An accurate knowledge of costs and returns is of 
importance to the logging industry as a means of assessing 
the efficiency and profitability of a logging operation and 
as an aid in the selection and management of new machines. 
Likely returns are known or can be predicted with 
reasonable accuracy since they are usually based on contract 
rates per unit volume felled, snigged, loaded and/or delivered 
to mill and the annual volume which can be logged in most 
hardwood operations in Australia is controlled within fairly 
restricted limits. Costs, on the other hand, are frequently 
not known in sufficient detail by logging contractors and 
there is often some doubt about the exact nature of some of 
the costs and the way in which they should be defined and 
determined. Survival becomes the only measure of efficiency, 
an unsatisfactory criterion in any ~ndustry but particularly 
in one which has been described as ailing. 
The logging research section of the Forestry and 
Timber Bureau, Department of National Development, developed 
a costing procedure in the nineteen sixties intended to 
help any small contractors to allocate actual costs in a 
rational way; to estimate likely costs for a given logging 
machine; and to determine average hourly costs, which could 
then be related to hourly rates of production, from which 
unit costs could be derived. 
This procedure suffered from a number of shortcomings; 
the main one that it did not take account of possible year 
by year variations in costs which could have an important 
effect on a contractor's net cash flow and thus his 
financial liquidity. Furthermore it did not permit a 
sufficiently rigorous examination of alternative methods of 
acquiring logging machinery as an investment. This thesis 
presents another approach which not only takes account of 
year by year variations in costs and net cash flows but 
still enables an average hourly cost at any specified rate 
of return to be calculated by discounting costs to year 
zero at the required rate of return and converting the 
total discounted cost to an annuity over the life of a 
machine at the same rate of return. This has the important 
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advantage of allowing analysis of both cost and investment at 
the same time. It still suffers from the same disadvantage 
as the Forestry and Timber Bureau's procedure in that it 
gives only an average annual or hourly cost over the life 
of a machine. However , since annual costs must be known 
or predicted in order to calculate average hourly cost these 
important variations from year to year must be apparent. 
The costing procedure also permits before-tax and 
after-tax analysis of the internal rate of return and net 
present value at various rates of interest of investment 
in a single logging machine at three proposed levels of 
revenue. Carrying the analysis a stage further, and taking 
as an example a tracklaying tractor commonly used through-
out the logging industry, those levels of production 
which will give an adequate return at specific contract 
rates are estimated. 
The conditions necessary to ensure that these levels of 
production can be attained are discussed and it is suggested 
that the hardwood logging industry must be re-structured if 
it is to bring itself up to date and continue to survive 
in an increasingly competitive world. 
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CHAPTER l 
ESTIMATING, RECORDING AND ALLOCATING COSTS 
Introduction 
In assessing the profitability of a logging operation 
the cost of owning and operating the machines used must 
be known. Since this can involve more or less complex 
calculations the many small sawmillers* and logging 
contractors who make up the greater part of the industry 
may be uncertain of some of their more important costs and 
the effects these have on profitability. There are other 
associated aspects. The problems of selection and 
management of new logging machines are becoming increasingly 
more economic rather than mechanical. New machines are 
usually much more complex than they were even a few years 
ago so that they are less well understood by the contractor 
or his operator who therefore has to depend much more on 
outside services for adjustments, maintenance and repairs, 
a contributory factor in rising operating costs. The 
traditional figure of the contractor or his machine 
operator who was also a good ' bush' mechanic is disappearing 
from hardwood logging operations. Another recent develop-
ment has been the introduction of specialised machines 
such as rubber-tyred skidders which are highly productive 
in one particular phase of a logging operation but lack 
versatility. They are usually expensive and may be 
difficult to dispose of at the end of their economic 
logging life . The fact that a machine may have very little 
resale or real trade-in value can only increase still 
further the cost of owning it. 
*Sawmillers may eith er log their own timber entirely, 
owning or leasing their machines and employing labour on 
day wages or incentive bonuses ; or they may use one or 
se~eral contractors to fell , snig , load , haul and con-
struct roads ; or they may use a combination of direct 
labour for some phases of logging and contract for others. 
For this thesis these differences are unimportant and I 
shall use the term 'logging contractor ' to cover all 
these cases . 
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Estimating likely costs 
The basic method of costing machinery which will be 
used as a starting point in this chapter, an example of 
which is given in Appendix 1, has been developed over 
recent years by the hardwood logging research section of 
the Forestry and Timber Bureau (F&TB), Department of 
National Development (1 and 2). For three of those years 
the writer of this thesis was Offi cer in Charge of the 
section. The method suffers from a number of serious 
shortcomings as will be made apparent but it had to be 
straightforward, simple to manipulate and easy to grasp, 
at least in its application, since it was intended for 
use by small contractors. In fact it has rarely been 
used by these people directly,possibly because it 
represented a too generalised approach to costing which, 
in particular circumstances, might give misleading answers. 
However they frequently consult officers of the F&TB 
about what should be the costs of their machines under 
their own conditions or of new machines which they may 
think of buying. In other words the costing procedure has 
become a yardstick against which supposedly actual costs 
or costs predicted by other methods could be compared. 
The costing system is used by the F&TB as an aid in 
assessing a logging operation or in comparing different 
logging methods or for that matter any mechanised forestry 
operation (3) in any given set of conditions. By refining 
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procedures over the years,taking account of local variations, 
it has been assumed that greater accuracy has been achieved. 
Whatever its accuracy may be it has been used as the basis 
of all the reports and predictions of both hardw.ood and 
softwood logging research sections where costs have been 
derived and discussed over recent years , and has exercised 
strong influence over many people involved in logging. 
Complete accuracy in determining logging costs can 
only be derived from actual records of cash flows and 
since this is knowledge acquired by hindsight it may not 
always be useful to the small logging contractor who is 
often living from hand to mouth in running his business. 
The advantage of the F&TB ' s costing procedure is that it 
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does provide a basis for estimating likely costs provided 
certain basic data can be ascertained. Frequently getting 
the basic data is a major difficultly since many small 
logging contractors have no systematic cost accounting 
system. 
However estimating likely costs sufficiently accurately 
is essential for a number of reasons: 
(i) Checking the allowed logging costs as estimated 
by a forestry authority using a stumpage appraisal 
system which takes these costs into account. 
(ii) Ensuring that when tendering for or accepting a 
contract the contractor will recover all his 
operating costs and overheads, has allowed 
sufficient for depreciation of the assets employed 
to protect the capital invested in those assets 
and will have sufficient surplus to make a profit. 
The contractor might also take into account the 
possibility of capital accumulation to expand his 
business if this is feasible. 
(iii) Even in districts where there is a well defined 
going-rate for logging operations and the final 
rate, which may be above or below the going rate, 
is struck by negotiation , the contractor should 
try to estimate his . likely costs otherwise he 
might find himself working for wages or less. 
Recording actual costs 
When work is under way a contractor ought to record 
his actual costs, although the mere recording of these costs 
will be of little value un~ess the costs are not only 
recorded systematically but allocated accurately to a 
specific operation, e.g. felling, trimming, cross-cutting, 
snigging , loading, carting and so on; and, if possible, to 
a specific product, e.g. pulpwood, sawlogs or peelers, 
which may have very different market values per unit volume. 
Actual costs should then be converted to unit costs e.g. 
snigging costs may be calculated from the total labour, 
machinery and overhead costs , then expressed in terms of 
unit volume and/or unit volume per unit distance snigged if 
this gives a better representation of how the operation is 
going. 
The actual costs should also be collated in the same 
manner as the estimated costs and for the same reasons e . g. 
ascertaining profitability and whether funds for future 
expansion can be built up. This is, of course, the basis 
of budgetary control systems in which estimated costs are 
checked from time to time against actual costs, either at 
regular intervals or, for example, for particular capital 
purchases of uncertain delivery date spread over a period 
at indefinite intervals within that period. The optimum 
frequency of checking would depend upon the nature of the 
costs, the rate at which they are likely to change, the 
size of the organisation and other factors. For a small 
contractor in hardwood logging operations in Eastern 
Australia, where wide variations in logging conditions can 
occur from day to day, a check once per week might not be 
too often whilst in the jarrah bush of Western Australia 
where more uniform conditions prevail once per fortnight 
or per month might suffice. A common period in industry is 
a month. In the hardwood logging industry effective 
budgetary control systems would be almost unknown. 
Allocation of costs to each phase of a logging operation 
Logging consists of a number of different operations 
all of them interrelated but each having different cost 
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characteristics. Some, such as felling, trimming and cross-
cutting using conventional tools such as chainsaws are 
labour intensive whilst others, such as snigging and loading 
might entail expensive equipment and be capital intensive. 
It is important at the planning stage of a logging operation, 
when major decisions must be taken regarding the road 
system to be installed and the method of logging to be 
employed, that reasonably accurate allocations of costs 
between the various phases of logging can be made. For 
example an optimum solution to the problem of road spacing 
in logging operations can only be derived if the variable 
snigging cost and the cost of road construction and haulage 
can be determined accurately (4,5 and 6). Very little of 
this kind of analysis has been done in Australia, not 
because it would not be useful but because the basic cost 
data are inadequate or not in the form required. 
Machine costs in logging are important even in countries 
with low labour costs such as those of south and central 
Africa and southeast Asia since logs are so heavy and 
bulky they are usually impossible to move without the aid 
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of machines. Furthermore low labour costs are usually 
associated with poor diet; men on a poor diet cannot do 
the hard physical work which relatively unmechanised logging 
would consistently demand, and a logging company or 
contractor is often compelled to mechanise for this reason. 
In Australia widespread mechanisation of logging operations 
started in the decade before the second World War, gained 
impetus in the decade after the war in response to the 
heavy demand for timber for housing, sagged for a while 
when the demand slackened and the market became more dis-
criminating, but has gained impetus again since the credit 
squeeze of 1961/62 as a condition of survival in an 
increasingly competitive industry. High labour costs and a 
distaste for logging work, are also exerting strong pressures 
to mechanise more thoroughly. 
Methods of stating machine costs 
Machine costs may be stated in a number of ways, e.g. 
chainsaws or tractors at so much per hour, vehicles at so 
much per mile. However the logging contractor also needs 
to know his machinery costs in terms of the unit in which 
he is paid for his work, e.g. per unit volume of wood in 
the case of sawlogs, per unit weight or per unit volume of 
stacked wood in the case of pulpwood. This implies a know-
ledge of likely production rates for any given area. Often 
past experience can help but it may be misleading if new 
ideas, methods and machines are being developed. Rule of 
thumb methods and past experience may throw little light 
on likely costs and production rates for proposed logging 
operations which have dissimilarities to previous operations. 
Such a situation is implicit in the proposed chip export 
programmes for the Japanese pulp industry. 
At Eden , on the south coast of New South Wales, 
extensive areas of predominantly silvertop ash 
EuaaZyptus sieberi, yellow stringybark E. mueZZeriana and 
monkey gum E. aypeZloaarpa from which sawlogs and sleeper 
logs have been removed for many years are to be clear-
felled to provide chips. The trees which are to be removed 
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are mainly those which have been rejected in the past by 
cutters going through for sawlogs either because they were 
too small or, if they were big enough, they were assumed to 
be too defective. Logging in these areas will be different 
from most hardwood operat i ons for a number of reasons some 
of which may be summarised as follows: 
(i) The areas are to be clearfelled, instead of 
selectively logged for sawlogs only. 
(ii) The yield per acre will probably be higher than 
in the previous selection logging operations in 
the Eden district but the trees removed will 
genera1ly be smaller. On th e other hand where 
messmate stringybark Eu aaly ptu s obl iqua occurs 
t here will be many big, matu r e a nd overmatu r e 
trees. Me s·sma te s tr ingyb ark has never been 
utilised by south coast sawmillers because of 
r ing shake and gum veins. 
(iii)The percentage defect in the smaller trees and 
big overmature trees is unknown . The percentage 
defect at which it becomes uneconomical to log 
at the negotiated prices is unknown. 
(iv) Although these areas have yielded sawlog~ for 
many years on a "cutter selection system" many 
of the previously rejected trees will yield 
sawlogs. These will have to be sorted out 
either in the bush or at the chip factory and 
sent to local sawmills assuming the financial 
yield to the Forest7y Commission from a given 
log as a sawlog is better than that from the 
same log producing chips. However it seems 
likely the quality of logs delivered to the 
Eden sawmills will improve. It will be more 
profitable to sell many of the poorer quality 
sawlogs, currently delivered to these mills, as 
pulp logs. 
All the above factors and a number of others may have 
an important effect on production rates and unit costs. 
The extent of their influence can only be surmised. 
Productive and unproductive time 
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In order to determine hourly owning and operating costs 
what is meant by ' an hour' in the context of logging 
operations should be defined. This is important whin doing 
time studiep and deriving production data and unit costs 
from them. There is a variety of interpretations and some 
confusion within the industry and amongst those who have 
an interest in the industry in one way or another such as 
Forestry Departments, machinery manufacturers and distributors , 
service agencies and such like. Hardwood logging operations 
r ctrely run smoothly for a number of reasons many of them 
outside the control of contractors or their workmen. For 
example, the extreme variability of conditions which can be 
encountered from one area to another and indeed from hour 
to hour within the same area often prevents the free flow 
of logs from the stump to the landing and on to a truck. 
Many different jobs have to be done and frequent practical, 
sometimes unpredictable difficulties have to be surmounted. 
The factory or production engineer 's ideal of a controlled 
flow of material preferably with long runs , so that all 
machines and all phases of the ~reduction process are 
working as a system at optimum efficiency, is impossible 
in the conditions of hardwood logging in Australia. Men 
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and machines often stop for a number of reasons such as 
inadequate planning and organisation, insufficient incentive 
for workmen to do their best, or as a result of delays such 
as some kinds of mechanical breakdowns which could not have 
been foreseen. 
as avoidable; 
The two former conditions will be described 
the latter, assuming ·that preventative 
maintenance is done, might fairly be described as unavoid-
able. In practice it is sometimes difficult to distinguish 
between the two kinds of delays although they do have an 
important bearing when trying to measure efficiency and 
productivity. 
The standard working week in Australia is forty hours 
or eight hours per day. It would be misleading to assume 
men and machines work this amount in hardwood logging. The 
machines would frequently do less since there is still 
quite a lot of work in all phases of logging in which machines 
have little or no part, such as measuring logs, reconnoitring 
the ground, aligning spur roads and siting snig tracks and 
landing dumps. Actual machine working time, as distinct 
from the potential working time of forty hours per week, 
is defined as the number of hours per day during which the 
engine is running and the machine is doing productive work. 
This can give a machine time efficiency rating which can be 
a useful indicator, subject to certain qualifications, of 
either the overall efficiency of an operation or the level 
of effective mechanisation. An example of the former would 
be a crawler tractor snigging and loading logs and working 
six hours per day, in which case the efficiency rating 
would be 6/8 or 75 % which is probably a little above 
average for most hardwood logging operations in Austral i a. 
If time study revealed the crawler tractor was only work in g 
four hours per day then the machine time ef f iciency rat i ng 
would be only 50% and one might perhaps suspect mismanage-
ment , inadequate supervision , insufficient incentive t o 
machine operators , a low level of preventative maintenan c e, 
a machine which was too big for the log allocation, o r 
other factors leading to lost ti me. An example of an 
efficiency rating 
in Appendix 2. 
taken from an ac tual t i me study i s g i v e n 
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In many cutting operations in eucalypt pulpwood a 
chainsaw may only work for about two hours per day, i n wh i c h 
case the machine time efficiency rating would be o n ly 2 5 %. 
However, the chainsaw operator might be emp loyed f or t he 
rest of the day in debarking with an axe and stacking 
billets into pallets by hand, so that whilst the cha insaw 
is not fully utilised it is nonetheless a much cheaper item 
of equipment than a crawler tractor and would not n e cessa r -
ily have to be used as intensively to ensure profitabil ity. 
Nonetheless the low machine time efficiency rating may 
indicate a low level of effective mechanisation. 
Costs throughout this thesis are based on the actu a l 
productive time worked, unless otherwise stated. An 
example will clarify the intent. If a tractor works six 
out of the eight hours per working day then hourly costs 
can be determined from annual, monthly weekly or daily 
costs by dividing by the appropriate number of hours, 
e.g. Depreciation 
Total number of working days per year= 20 0 
Number of productive hours per day 
Total hours worked annually 
Hourly cost 
Fuel and oil 
Number of hours per week 
Hourly cost 
Other distinctions should be made . 
= 6 
=120 0 
= Annual depreciation 
12 00 
= 
= 
30 
Weekly fuel and 
oil costs 
30 
Manufacturers of 
crawler tractors , sometimes of wh eeled tractors and other 
logging equipment, fit timing devices to their machines. 
These tractor clocks only come into effect at high engine 
idling speeds but cannot distinguish between productive 
and unnecessary work and are sometimes unreliable on old 
machines. These times should not be used in costing 
procedures or productivity studies but can be useful as 
'built-in' supervisors or, under certain circumstances, for 
giving a rough comparison between different operators using 
the same machine under similar conditions. 
Manufacturers and distributors also talk about machine 
availability. If the total number of possible hours= x 
= y 
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and the time lost through repairs and maintenance 
Machine availability = 100(~)% 
X 
The only lost time deducted is for repairs and maintenance, 
so that machine availabilities may be as high as 95% and 
although poor management and unskilful operation may reduce 
the availability, time, lost for other reasons is not taken 
into account. 
Fixed and variable or owning and operating costs 
Hourly owning and operating costs will vary according 
to the manner in which the logging contractor provides 
himself with the necessary machinery. There are three ways 
of doing this whether the machinery is new or secondhand. 
These are: 
(i) outright cash purchase 
(ii) an initial deposit of 25% or more of the cash 
purchase price, the rest on hire purchase 
(iii) leasing. 
Leasing may have some advantages and has been used over 
recent years by some of the bigger logging contractors, or 
sawmillers, who have sufficient collateral and security of 
tenure to satisfy a finance house and have a big enough and 
consistent throughput of logs to ensure a leased machine can 
work profitably for both the lessor and the lessee. The 
rate of interest currently levied by the finance houses for 
supply of the necessary funds is about 13.5%. Leasing will 
be discussed in more detail later. 
About 75% of all hardwood logging equipment is acquired 
by hire purchase, about 15% for cash but whether a logging 
contractor purchases either for cash or by hire purchase, 
hourly machine costs may be divided into two categories. 
These are: 
(i) fixed costs associated with ownership of the 
machine , 
( ii) variable costs associated with operating the 
machine 
Fixed or owning costs consist of depreciation,* hire 
purchase charges, interest on cap ital, registration, 
insurance and garaging. 
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Variable or operating costs consist of repair and 
maintenance charges, fuel and oil bills, tyre replacements, 
and road tax if this is related to mileage, as it usually 
is for logging vehicles. 
Associated costs 
There are three other important costs associated with 
the use of machinery which may have characteristics of both 
fixed and variable costs. These are operators' wages, 
workers' compensation insurance and overheads. 
Wages may be paid on a time basis, i.e. so much per 
hour, per day or per week irrespective of the output of the 
machine, in which case they may be regarded as a fixed cost 
although they are in fact an operating cost. On the other 
hand machine operators may be paid on a piecework or 
incentive bonus scheme relate-d to the output of the machine 
in which case wages may be regarded as a variable cost. 
Workers' compensation insurance payments in Australia 
are set as a fixed percent of the gross wages paid so that 
these again may be a fixed or variable cost depending on 
the way in which wages are determined. Because of the poor 
safety record in the logging industry Workers' compensation 
insurance payments are a very important item of the total 
labour cost. 
Overheads are often a difficult cost to allocate 
*At this stage of the thesis depreciation will be discussed 
as a cost. Later on it will be regarded as part of the 
return on capital . Both aspects of depreciation are 
consistent with each other . 
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accurately. In the case of a small logging contractor who 
will either do most of his own clerical work or get his 
wife to do it, actual cash outflows which can be debited to 
overheads are usually quite small. In the present analysis 
they will be estimated as 25% of the wages bill for any one 
machine and may therefore be either a fixed or variable 
cost. This is in accordance with the procedure adopted and 
retained by the F&TB. The writer has no additional 
information to suggest that th i s is anything but a reasonable 
figure. Because of the variability in wage levels, workers' 
compensation insurance premiums and overheads throughout 
Australia, it is intended to use figures pertaining to N.S.W. 
throughout the thesis. Where incentive bonuses are paid 
they can have only a limited effect in most small logging 
operations, certainly in the eastern States, where 
contractors are usually restricted to a particular volume 
of logs per year. In a normal year logs should f low into 
the mill from month to month at as even a rate as possible. 
However during extended wet periods log deliveries will 
drop and if the sawmiller becomes concerned about th e 
level of log supplies needed at the mill an incentive scheme 
may encourage his logging crews to put more time and effort 
into maintaining supplies at a safe level. In the north 
eastern ranges of Victoria, snow prevents logging of the 
valuable alphine ash stands Eucalyptus delegantens i s for 
about four to five months of the year and some additional 
financial incentive may be necessary to keep men working 
hard for the remaining months of the year to ensure 
sufficient log stocks are held at the mill to keep it 
working throughout the year. Nonetheless where a contractor 
is working on a fixed log allocation and, assuming there 
are no great variations in logging conditions from one 
year to the next, wages, workers' compensation insurance 
payments and overheads should be reasonably predictable, 
at least for one year in advance. Where climatic conditions 
are very variable, particularly with respect to rainfall, 
accurate predictions may become more difficult. Severe 
and prolonged wet weather can create havoc in even the 
best planned operations causing serious delays and 
increasing costs of production. 
CHAPTER 2 
FIXED COSTS WHEN PURCHASING FOR CASH 
OR HIRE PURCHAS~NG 
Introduction 
Fixed costs have been defined in Chapter 1 as those 
associated with ownership of a machine. If machines are 
leased it is possible for the lessee to have fixed costs 
without ownership in the form of fixed monthly lease charges 
under a net lease agreement. Basically fixed costs are 
those costs which the owner or lessee of a machine should 
take into account irrespective of how much work the machine 
does. For an owner these are depreciation, hire purchase 
charges, interest on capital, registration, insurance and 
garaging. For a lessee they are the fixed monthly lease 
charges. Since leasing is still comparatively new to 
the logging industry I propose to discuss this in Chapter 
3. Chapter 2 will deal with fixed costs for cash and hire 
purchase only. 
Depreciation 
There are a number of different forms of depreciation 
and methods of determining it. The actual depreciation of 
any machine is the difference between the original purchase 
price and the resale value at disposal. The hourly 
depreciation may then be averaged by dividing this figure 
by the number of hours worked by the machine. This can 
only be calculated in retrospect. P~t in another way 
depreciation may be defined as the loss in value as a 
result of wear and tear or obsolescence, which cannot be 
restored by current maintenance. In practice, of course, 
depreciation provisions are or should be made out of 
earnings in advance of disposal. 
The process of depreciation from an accountant's 
point of view involves making charges against incoming cash 
flows so that by the end of the life of a machine an 
amount sufficient to replace the machine has been retained 
in the business either as cash or other assets. If the 
12 
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original machine was bought for cash depreciation should 
cover the original purchase price plus an additional amount 
for the increased cost of a similar or improved replacement. 
A replacement usually costs more than the original machine 
for a number of reasons, the main ones being: 
(i) that manufacturers want to recoup the additional 
costs of improvements arising from research and 
development. Occasionally research and 
development might allow manufacturers to reduce 
the cost to the purchaser but in practice logging 
machines have been increasing in cost for many 
years so that depreciation should take account 
of this factor: 
(ii) inflation 
If the original machine was acquired through hire 
purchase the contractor needs to cover, through depreciation, 
his deposit plus some of the increased cost of a similar or 
improved replacement at least sufficient to maintain his 
equity in the same proportion ~sin the original purchase. 
If in fact he can increase this proportion his capital will 
have appreciated. 
capital. 
If the proportion drops he is consuming 
If a contractor leases a machine he does not need to 
concern himself with provision for depreciation. 
does this, but recovers it in the monthly rental. 
The lessor 
There are a number of methods of calculating provision 
for depreciation. Those which I intend to describe are: 
(i) The straight line 
(ii) The declining balance or diminishing value 
(iii)The sum of the years' digits 
(iv) The sinking fund. 
The symbols used in the development of the formulae are 
P = purchase price 
R = resale value at the end of the machine's life 
n = economic life in years 
N = number of years of depreciation from date of 
purchase 
r = interest rate on capital 
The straight line method 
Depreciation is assessed at an even rate per year, 
based on an assumed life of the machine. This method has 
the advantage of simplicity and is widely used because of 
this . 
The annual depreciation provision= P - R 
n 
The book value of the machine at the 
end of year N = P - N ( P - R) 
n 
The declining balance or diminishing value method 
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Depreciation is calculated as a percentage of the book 
value of the machine at the beginning of each financial year. 
This percentage may vary from year to year e.g. 30% in the 
first year, 20% in the second year and so on, but quite 
often it is a fixed percentage throughout the life of the 
machine. There will always be some residual book value. 
If the depreciation rate is 
series is generated and the rate 
constant, a geometric 
= 1 
1 
- [:] n 
or 1: nn 
If this rate is multiplied by 100 the percentage depreciation 
is obtained and the book value at the end of year N 
The sum of the year's digit method 
= P (1 - depreciation 
N 
rate) 
This allows a faster rate of depreciation in the early 
years and may leave no residual book value. It is derived 
by adding up the digits of the number of years of the 
depreciation period, e.g. 1 + 2+ 3+ 4+ 5+ 6+ 7+ 8 = 36 
and allowing depreciation in the first year at 8/36 of the 
capital cost, in the second year at 7/36 and so on until 
the final year's depreciation would amount to only 1/36 of 
the original cost. 
The sinking fund method 
This takes into account that money has a time value, 
i.e. that a given sum at a particular date is worth more 
than an equal and certain sum at a later date since it 
permits profitable investment between the two dates. The 
full amount of capital invested in a machine will however 
only be recovered at the end of the machine's life. 
Let A= sum set aside each year as depreciation 
provision 
r = rate of interest 
n = the life of the machine. 
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The sum of A arising at the end of the first year will have 
grown to A (l+r)n-l by the end of the life of the machine. 
Similarly the sum A arising at the end of the second 
year will have grown to A (l+r)n- 2 by the end of the life 
of the machine and so on. 
If S = the total termi~al value of all the depreciation 
pr6visions plus interest then 
S = A(l+r)n-l + A(l+r)n- 2 •••• + A(l+r) + A (i) 
If we multiply both sides of the above equation by (l+r) 
then 
S ( l+r) n n-1 2 = A(l+r) + A(l+r) ... A(l+r) + A(l+r) 
If we subtract (i) from (ii) then 
s ( 1 + rJ - s = A(l+r)n -A 
Sr = A[(l+r)n 
-1] 
and s = All!_+r)n 
-1] 
r 
(ii) 
(iii) 
Where A is a series 0 f 1 ( e . g . $1 per year) then equation 
(iii) is written conventionally as S / = 
n r 
n ( l+r) -1 
r (iv) 
where Sis the symbol for the terminal value of an annual 
payment of 1 per year for n years at r% p.a. S can be 
n/r 
presented in tables, giving its value for any values of r 
and n. 
From equation ( iv) the annual investment necessary to 
accumulate $1 at the end of n years = 1 
s 
n/r 
Since P-R = the depreciation provision for a machine then 
the ann u al investment necessary to provide this sum P-R at 
the end of n years 
= P-R 
s 
n/r 
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annual depreciation provision= (P-R)r 
(l+r)n-1 ( V) 
It would , of course, be possible to take into account the 
time value of money without assuming the same annual 
depreciation provision but this would involve separate 
calculations for each year. 
Comparison of various methods of depreciation 
Table 1 shows how the var io us methods of providing for 
depreciation would work out for a machine costing $55,000, 
a 'logging' life of eight years and a resale value at the 
end of eight years of $13,00 0 . In the sinking fund 
calculations the rate of interest has been taken as 6% 
since the return from a safe investment need not be less 
than this in Australia. In an expanding organisation 
depreciation provisions could be used within the business 
and would earn substantially more than 6% but since most 
hardwood logging operations are not expanding I have adopted 
, 
a conservative approach and assumed a 'safe' return on 
depreciation provisions. 
Table 1 
Depreciation Provisions 
Year l 2 3 4 5 6 7 8 
Straight line 
method at 12½% 
per year 5250 5250 5250 5250 5250 5 2 5_o 5250 5250 
Declining balance 
method at 16½% 
per year 9075 7578 6327 5283 4412 3684 3076 2568 
Sum of the years 
dig;i.ts 9333 8167 7000 5833 4667 3500 2333 1167 
Sinking fund at 
6% interest 
-per year 4244 4244 4244 4244 4244 4244 4244 4244 
Increases in the purchase price of logging machinery as these 
affect depreciation 
The purchase price of logging machinery , in common with 
many other goods has been increasing over the years in 
Australia ; i.e. the contractor will not have allowed 
sufficient for depreciation unless he takes account of 
this. It is impossible to say precisely what the rate of 
increase has been but some indication can be given from 
the Overseas Trade Bulletin No. 65 of the Commonwealth 
Bureau of Census and Statistics which gives values of 
exports from and imports into Australia each year. These 
values are determined on a "free on board (f.o.b.) port of 
shipment" basis so that all charges , 1.n particular freight 
and insurance, incurred after the goods have been exported 
from the port of shipment are not included. The value of 
goods imported is the amount on which duty is payable or 
would be payable if the duty were 'a d valorem'.* 
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Crawler type tractors have been selected for comparison 
since these are commonly used throughout the bush. The 
figures in Table 2 are for all tractors of the type 
specified imported into Australia for the years shown. 
*Value for duty is the f.o.b. port of shipment equivalent 
of either 
(a) the actual price paid or to be paid by the Australian 
importer plus any special deductions (transactions 
value); or 
(b) the 'current domestic value' of the goods; whichever 
is the higher. 
'Current domestic value' is defined as 'the amount for 
which the seller of the goods to the purchaser in 
Australia is selling, or would be prepared to sell for 
cash at the date of exportation of those goods, the 
same quantity of identically similar goods to any and 
every purchaser in the country of export for consumption 
in that country. 
Table 2 
'F.o . b., 12ort of shi,Ernent', values for a selected range of 
c rawler tractors irn,Eorted to Australia in 1957/58 and 1967/68 
, 
Crawler ty12e tractors 
1 957/58 1967/68 Category No . Tot. value Unit No. Tot. value Unit Increase Gross % increase in in $000 Cost in $000 Cost in unit unit cost over 10 year 
cost period 
45 - 60HP 7 1 9 3614 5026 2627 52 
1000 1-15 000 
lbs . ( s h ipp -
ing wt . ) 527 4033 7653 
6l - 85HP 291 2718 9340 
1 500 1- 25000 
3304 35 l bs . 194 2453 12644 
86 - 170HP 333 4542 13640 
25001 - 40000 5 6 69 42 l bs . 320 6179 193 0 9 
Over 170HP 18 390 21667 
I--' 
0) 40001 - 60000 5465 25 l bs . 106 2 876 27132 
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From Table 2 the weighted average% increase= 43.84 
The compound rate of increase per annum 
= 3.7% 
This rate of incre as e will be inaccurate for a number of 
reasons. These include: 
(i) Since 1965/66 the Bureau of Census and Statistics 
has changed the basis on which crawler tractors 
categor ished , i.e. from horsepower to shipping 
weight. Nonetheless the two are related and I 
have been able to make comparisons. 
are 
(ii) I have selected from the exhaustive figures of the 
Bureau of Census and Statistics only those which 
relate to tractor sizes commonly found in hardwood 
logging operat ions. However the import figures 
pertain to all crawler tractors, not those 
specifically brought in for logging, and the 
distribution by weight or horsepower for all 
tractors and those for logging will differ. 
There is no way of resolving this. 
(iii) The rate of increase of 3.7% excludes the effect 
of increases in freight and insurance from port 
o f shipment, charges at port of arrival and 
dealers and distributors' charges. 
Figures derived from a major crawler tractor distributor 
in New South Wales suggest t hat 3 .7 % may b e too low. 
3 shows this. 
Table 
Table 3 
Incre ase in purchase price of two models of crawler 
tractor fro m 1964 to 1969 
Increase Gross 
in in-
Wholesale price wholesal e crease 
price in 5 yr 
1964 1969 period 
Model I A' 35,752 43,499 7,749 21. 7 % 
Model I BI 83,338 106,383 23,045 27 . 7% 
Compound 
rate of 
lincrease 
per 
annum 
4% 
5% 
The size of tractor r epresented by Model ' B ' is still uncommon 
in logging operations. Model 'A' i s a popular machine 
throughout hardwood logging operations so that a rate of 
increase in the wholesale p rice of crawler tractors of 4% will 
be used in subsequent calculations. 
Returning to our previous example of a logging machine 
costing $55,000 in the year x having a logging life of eight 
I 
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years and a resale value at the end of that period of $13,000, 
the replacement cost in the year x+8 will have risen to 
$75 , 2 7 1 increasing at the rate of 4% per year. The 
depreciable amount is therefore $62,271, and Table 4 shows 
the depreciation provisions for the four methods described. 
Table 4 
Depreciation provisions making allowance for 
increase in the purchase p rice of 4% p.a. 
Year 1 2 3 4 5 6 
Straight 
line 
method at 
12~% p.a. 7784 7784 7784 7784 7784 7784 
Declining 
balance 
method at 
19.7%p.a. 14828 11907 9562 7678 6165 4951 
Sum of 
years 
digits 13838 12108 tl..0379 8649 6919 5189 
Sinking 
fund 6291 6291 6291 6291 6291 6291 
an 
7 8 
7784 7784 
3975 3192 
346 0 173 0 
6291 6291 
The machine costing $75,271 in year x+8 will be an 
improved version of that costing $55,000 in year x although 
it will carry the same designation. It may be bigger and 
more powerful and have refinements such as power steering, 
power braking, some kind of automatic or semi-automatic 
transmission, more comfortable seating arrangements, better 
safety canopies and protective devices, especially for 
those machines such as crawler tractors which have to move 
the · logs from stump to roadside , and so on. There has 
been a tendency amongst logging contractors in recent years 
in Australia either to purchase a particular model with 
which they are familiar despite the increasing price and 
despite the fact the model itself may be a more powerful 
and complex machine than its predecessor ; or, as the 
difficulties of logging have increased in the less accessible 
areas , to purchase bigger , more powerful and more expensive 
models. Figures derived from unofficial censuses conducted 
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by the F&TB in 1960 and 1965 ill u strate this tendency . ( 7) 
Since there was no legal compulsion to submit returns the 
data will be incomplete. However the State Forest Services 
cooperated in both censuses so that the figures will at 
least give a reliable gu ide . 
Tab le 5 
Number of crawler tra ctors by horsepower classes * 
Horsepower 0 -4 9 50- 99 100-149 150-199 Total number 
class of trac tors 
1960 Census 797 1011 199 35 2042 
Horsepower 0-50 51-100 100-150 150 
class 319 8 7 4 1965 Census 379 53 1625 
Table 6 
Number of rubber-tyred tractors by horsepower classes* 
Horsepower 0 _4 9 
class 
1960 census 797 797 
Horsepower 0 - 50HP 51-100 101-150 
class 
1965 census 408** 63 7** 478 
*Rated engine horse powe r according to the makers' specifica -
tions. The horsepower classes are those given in each 
census. The slight difference from census to census is 
unlikely to af fec t the distribution . seriously. 
** These figures also include articulated tractors and 
conventional tractors with half tracks, none of which had 
been introduced to Australian logging operations in 1960. 
A justification for re-investing in mor e powerful , 
more expensive machines is they should be more productive 
and unit costs need not necessarily increase. Whether this 
applies to Australian hardwoo d logging operations or not, 
restricted logging contracts wi ll certainly reduce the 
effect which more productive machines and more p r oductive 
methods of using them might have. 
Selection o f a method of depreciation 
The metnod of depreciation selected could depend on 
the subsequent cash flow characteristics of the investment . 
22 
In most hardwood logging operations gross receipts would not 
vary very much from year to year, apart from increases 
arising from general inflation, the contractor would receive 
a monthly cheque for logs delivered and provision for 
depreciation assuming cash purchase might best be made on 
a same amount per year basis, i.e. the straight line or 
sinking fund method although such provisions will not keep 
pace with actual depreciation in the early years. The 
other two methods recommend themselves for investments which 
pay large early returns diminishing later on. The large 
initial provisions for depreciation also reflect more 
accurately the rapid loss in actual saleable value of a 
machine early in its life. 
A tractor distributor in New South Wales has provided 
the left hand half of Table 7 to show the drop in value 
year by year. The right hand half shows the resale value 
which the distributor would be willing to offer in normal 
circumstances on a $55,000 crawler tractor, the depreciation 
derived from these values, and the annual provision 
necessary for this depreciation, assuming these provisions 
earn no interest. 
Year 
1 
2 
3 
4· 
5 
6 
7 
8 
Table 7 
Resale value of a $55,000 crawler tractor 
for a life of eight years 
Resale value Resale value Depreciation 
as a % of the 
purchase price 
73 40,150 14,850 
58 31,900 23,100 
43 23,650 31,350 
38 20,900 34,100 
32 17,600 37,400 
28 15,400 39,600 
24 13,200 41,800 
20 11,000 44,000 
The most obvious characteristic of Table 7 is 
Provision 
for 
depreciation 
14,850 
8,250 
8,250 
2,750 
3 ,300 
2,200 
2,200 
2,200 
the very 
rapid rate of depreciation in the first three years, 
closely approximated by either the declining balance 
most 
or sum 
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of the years digits method. A comparison of the book values 
determined by the various methods of depreciation discussed 
previously and the resale value suggested by the tractor 
dealer is given in Table 8 and the accompanying Figure 1. 
The increasing cost of a replacement has not been taken into 
account. 
Table 8 
Resale value year by year according to tractor 
distributor and book va lues as determined by 
different methods of depreciation for a $55 , 000 
crawler tractor having a resale value of $11,000 
after 8 years 
Book values 
End of 
Year 
Resale value 
according to 
dealer 
Straight 
line 
Declining Sum of 
balance year ' s 
deprecia- at 18.2%p.a. digits 
tion 
1 4 0 15 0 495 00 44977 45222 
2 31900 44000 36781 36667 
3 23650 38500 30078 29333 
4 20900 33000 24596 23222 
5 17600 275 00 20115 18333 
6 15400 22000 16449 14667 
7 13200 16500 13451 12222 
8 11000 11000 11000 11000 
Sinking 
fund 
5055 4 
4584 1 
40846 
35550 
29937 
23988 
17681 
11000 
From Figure 1 the sum of the years digits method gives 
the book value closest to the dealer's resale value. However, 
it does mean large provisions for deprec iati on in the 
early years of the machine's life and this migh t impose a 
serious handicap on a small logging contractor of limited 
financial resources and a fixed log quota. If he is assured 
of security of tenure of contract he would probably prefer 
to use a method of depreciation which involves making the 
same provision each year. However if he went out of 
business in the earlier years of the life of the machine he 
would have to make up a substantial deficit between the 
book value and the actual resale value. 
he might be forced into bankruptcy. 
If he couldn't 
60 
50 
40 
30 
..::: 0 
10 
Resale or book value in 
thousands of dollars 
1 2 3 
Figure 1 
Book value by various methods of depreciation 
compared with dealer's resale value 
Declining balance at 18.2% 
Sum of the years' digits 
resale value 
fund at 6% 
Straight line 
4 5 6 7 8 
Age in years 
N 
w 
.......... 
Ol 
-._/ 
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Hire purchase 
The discussion on depreciation has assumed a logging 
contractor will pay cash for the entire purchase price of a 
machine. In fact it is more common for contractors in 
hardwood logging operations to acquire machines through some 
kind of hire purchase arrangement. These arrangements are 
controlled by State government legislation and may vary 
from time to time according to the financial condition of 
the State concerned. Such is the huge volume of hire 
purchase business transacted throughout Australia, State 
governments can exercise strong fiscal influence on the 
country's economy by controllong hire purchase rates of 
interest and the maximum periods for which agreements may 
run, e.g. larger minimum deposits with high hire purchase 
rates of interest and short pay-back periods will tend to 
reduce consumer demand. Conversely, easy credit will 
stimulate demand. Depending on the ·financial strength of a 
potential borrower, money-lenders may also vary hire 
purchase ·conditions within the limits imposed by State 
governments. The Commonwealth may also exert influence by its 
control of credit, the bank rate, government bond rate, 
statutory reserves and so on. 
The next three paragraphs summarise the situation in 
the latter half of 1970. The information has been derived 
from correspondence with the Australian Finance Conference 
and other interested bodies. 
Statutory ceiling rates of interest on hire purchase 
vary between States. New South Wales imposes a maximum flat 
rate of 7% per year for new equipment such as crawler 
tractors and rubber tyred skidders and 9% for used equipment. 
The finance companies would generally regard 7% as too low. 
Queensland has a maximum rate of 20% simple interest per 
year but the usual flat rate on new logging equipment would 
be about 8%, on used equipment about 10%. There are no 
ceiling rates in other States but rises in industry borrowing 
rates as a result of monetary measures of the commonwealth 
government to damp down inflation would suggest that interest 
rates would be at least 8%. 
Tasmania is the only State which sets a maximum 
repayment period and this is five years. In general finance 
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companies would keep repayment periods on logging equipment 
to between three and four years, possibly five years in 
very favourable circumstances. 
Statutory minimum deposits again vary. These are 10% 
of the purchase price in New South Wales, South Australia 
and Queensland, 20% in Tasmania, and no statutory deposits 
in the other States. Industry practice however would 
regard a 25% deposit as satisfactory on new equipment, 33 1 /3% 
on used. A logging contractor may, of course, pay consid-
erably more than this to reduce interest charges on the 
outstanding debt. 
Hire purchase agreements may attract additional charges. 
In New South Wales and the Australian Capital Territory the 
customer has to pay stamp duty equal to 1¼% of the total 
funds borrowed. In all other States the finance companies 
are responsible for stamp duties. Other additional charges 
may be associated with insurance though in the logging 
industry this would only apply to road vehicles or equipment 
such as a rubber tyred skidder which it is intended to move 
under its own power along a road. In such cases finance 
companies would insist the hire purchaser takes out 
comprehensive insurance. 
The time period over which hire purchase payments must 
be made could be a crucial factor in the economy of a 
logging operation where a contractor only owns one or two 
machines and where the volume of logs, hence the gross 
receipts, is strictly controlled and may vary little from year to 
year. For example let us assume an initial cash purchase 
price of $55,000 of which the contractor pays $13,000 leaving 
$42,000 to be borrowed on hire purchase (a) over three years 
(b) over five years both at 9% p.a. flat rate of interest. 
annual repayments of capital and interest 
= 17780 over three years 
= 12180 over five years 
( a) 
( b) 
as compared with annual provisions for depreciation over 
eight years when purchasing for cash of $6291.00 per year 
assuming the contractor establishes a sinking fund, 
Leinvesting this amount each year at 6% p.a. to cover 
replacement cost which is inflated by 4% p.a. 
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If a contractor buys on hire purchase his very large 
repayments during the first three or five years will increase 
his equity in his machine since his repayment of the loan 
will be at a faster rate than the actual depreciation on the 
machine without making any formal provision for depreciation. 
This increase however is not as much as might be expected 
because of rising prices. 
Original purchase price 
At the end of the third year 
resale value 
Original deposit 
.Apparent increase in equity 
Cost of a similar replacement 
after three years 
= $55,000 
= $23,650 
= $13 , 000 
= $10,650 
= $61,870 
To maintain the same ratio of deposit to purchase price, the 
deposit on a new machine after three years would be 
. · .Actual increase in equity 
At the end of fifth year resale 
value 
.Ap~arent increase in equity 
Cost of a similar replacement 
after five years 
$14,624 
= $ 9,026 
= $17,600 
= $ 4,600 
= $66,900 
To maintain the same rates of deposit to purchase price the 
deposit on a new machine after five years would be 
.·.Actual increase in equity 
$15,813 
= $ 1,787 
In the system of costing developed by the F&TB hire 
p u rchase payments are calculated at a flat rate of interest 
of 10% and averaged over the life of the machine. Whilst 
averaging could be acceptable if the life of a machine 
coincides with the hire purchase period or for a sufficient 
number of machines purchased at predetermined intervals of 
time , it would misrepresent owning costs for a single 
machine at any particular period of its life if the life 
exceeded the hire purchase period and wo uld be of doubtful 
value to a small contractor who owned only one or two 
machines. 
There are other sources of de b t finance which are, in 
principle , very similar to hire purchase and of which the 
logging contractor in some States might avail himself . In 
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Victoria for example he might avail himself of a chattel 
mortgage agreement. The differences are mainly of detail. 
Chattel mortgages came into favour in Victoria in 1963 
because they attracted less stamp duty than hire pur~hase 
agreements. Today, however, they attract the same stamp duty 
as hire purchase and this duty is paid by the borrower. 
Comprehensive insurance for motor vehicles is less under 
chattel mortgage than hire purchase. 
A contractor with sufficient collateral security might, 
of course, raise money by bank overdraft, but this would 
not be very common. The sawmilling and associated industries 
are not regarded as good business risks by bankers. 
Interest charges 
In the F&TB costing procedure, interest is charged on 
the average value of invested capital. 
If P = cash purchase price or deposit on hire purchase 
and R = resale value 
Then the average capital invested 
= P+R 
2 
Other sums which must be expended before the machine or 
vehicle can be operational such as insurance and registration 
for the first year are also regarded as capital and interest 
charged on them. Interest should also be charged on 
working capital defined as the difference between current 
assets and current liabilities. Current assets consist of 
stocks of fuel, oil and grease, rigging hardware, wire rope, 
spare parts, debtors' accounts receivable (e.g. for logs 
delivered), and cash held in the business. Current liabil-
ities consist of creditors' accounts payable. Because of 
the audit policies of Australian oil companies interest on 
stocks of fuel, oil and grease, would not normally need to 
be charged; the contractor pays his fuel and oil bills out 
of earnings, but where credit has not been given it is the 
usual practice to include two months fuel and oil costs in 
the working capital. 
If P = Purchase price or deposit 
R = Resale value 
r = interest rate 
I= Insurance 
F = Registration 
W = Average working capital during the year 
Annual interest charge 
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= (p + R + I + F + W) r 
This approach h~s been derived from the procedure adqpted by 
the joint FAO/ECE Committee on forest working techniques. (8) 
It is , in fact, an over simplification and takes little 
account of year by year variations in the amount of capital 
invested. 
Throughout the life of a machine, assuming cash 
purchase, the capital invested in it may be regarded as 
consisting of two components. These are the depreciation 
provisions or recovered capital and the depreciated book 
value of the machine or unrecovered capital. As the 
depreciation provision increases so the book value of the 
machine decreases ' pari passu'. It may be argued that 
interest should be charged on this unrecovered capital, since 
if the amount was realised it could be invested and could 
earn a "profit". 
A disadvantage of the F&TB's method of determining 
interest charges is that by averaging , it ignores what 
might be important yearly differences . A comparison of 
this method (Table 9) with one based on calculating interest 
on unrecovered capital using various methods of depreciation 
illustrates this . 
Tab le 9 
Comparison of average capital and interest charges on 
unrecovered capital for a $55,000 crawler tractor 
having a resale value of $11 , 000 after 8 years 
Rate of interest= 6% 
Inte r est charge on unrecovered 
Interest Straight Sum o f Declining Sinking 
!Year charge line year's balance fund 
on depreci- digits 
average ation 
capital 
1 19 80 3300 3300 3300 33 0 0 
2 1980 2970 2713.3 2698.6 30 33.2 
3 1980 1640 2200.0 2200.9 275 0 .5 
4 19 80 2310 1760.0 1804.7 2450.8 
5 19 80 1980 1393.3 1475.8 2133. 0 
6 19 80 1650 1100.0 1206.9 17 0 6.2 
7 1980 1320 880.0 989.9 1439.3 
8 1980 990 7 3 3. 3 807.1 1060.9 
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capital 
Dealer ' s 
resale 
value 
33 00 
2409 
1914 
1419 
1254 
10 56 
924 
79 2 
Interest charges on invested capital and hire purchase 
Hire purchase complicates slightly the problem of 
determining interest charges on invested capital. Assume a 
logging contractor places $13,000 deposit on a $55,0 00 
crawler tractor having an end of life resale value of 
$11 , 000 after eight years and pays off (a) over three years, 
(b) over five years then Tables 10 and 11 show the interest 
charges on invested capital. 
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Table 10 
H.P. over 3 years 
Initial capital Resale Interest Interest charge 
investment value charge on average capital 
according (F&TB method) 
Year to dealer 
1 13000 78 0 720 
2 13000 780 720 
3 13000 780 720 
4 23650 1419 720 
5 209 00 1254 720 
6 17600 1056 720 
7 15400 924 720 
8 13200 792 720 
Table 11 
H.P. over 5 years 
Initial capital Resale Interest Interest charge 
investment value charge on average capital 
according (F&TB method) 
Year to dealer 
1 13000 780 72 0 
2 13000 780 720 
3 13000 780 720 
4 13000 780 720 
5 13000 780 72 0 
6 17600 1056 720 
7 15400 924 72 0 
8 13200 792 720 
No interest charge has been included during the hire purchase 
period other than for the initial deposit of $13,000 . The 
logging contractor will of course be paying higher interest 
charges on his hire purchase loan but these are accounted 
for separately. After the completion of the hire purchase 
payments the contractor will have acquired an increased 
equity in his machine since he has paid off at a faster rate 
than actual depreciation. This represents an increase in 
unrecovered capital on which interest should be charged. 
The resale value of the machine, according to dealer, has 
been used in the calculations. 
Equivalence of various methods of depreciation 
c:.; 
An interesting, wider aspect of interest charges and 
depreciation is the equivalence of the various methods of 
depreciation when interest charges are taken into account. 
Tables 12 to 16 illustrate this. Interest charges are not 
included in straight line, sum of digits or declining 
balance methods and even in sinking fund calculations the 
interest factor does not account for the return that would 
be received if funds to the same amount as the unrecovered 
capital were not invested in the depreciable asset, e.g. 
a logging tractor. If a return on unrecovered capital is 
included the different methods of depreciation share a 
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common equivalent annual cost if the concept of present worth 
1.s used. 
Present worth is the value of money at time zero. 
Time zero in the present analysis is the beginning of the 
operational life of a logging tractor. The present worth 
of depreciation provisions and interest charges in Tables 
12 to 16 is determined by discounting to time zero using 
the appropriate present worth factor derived from the 
formula: 
Present worth= value at n years x 1 
(1 + r)n 
where r = the rate of interest 
1 is the present worth factor. 
-- n ( 1 + r) 
Tables 12 to 16 
Present worth of depreciation provisions plus interest 
charges for various methods of depreciation for a 
$55000 crawler tractor purchased for cash and having 
a resale value of $11000 after eight years 
Book value at 
beginning of 
year 
Year 
1 55000 
2 49500 
3 44000 
4 385 00 
5 33000 
6 2750 0 
7 22000 
8 16500 
Table 12 
Straight line depreciation 
Interest on Depreciation Depreciation 
unrecovered provision provisions 
capital at plus interest 
6% 
3300 5500 8800 
2970 5500 8470 
2640 5500 8140 
2310 5500 7810 
1980 5500 7480 
1650 5500 7150 
1320 5500 682 0 
99 0 5500 6490 
Resale value= $11,000 
Present 
worth 
factor 
0.943396 
0 .889996 
0.839619 
0.792094 
0 .747258 
0 . 704961 
0.665057 
0 .627412 
Present worth 
of depreciation 
provisions plus 
interest 
8301.8 
7538.3 
683 4.5 
6186 .3 
5589 .5 
5040.5 
4535.7 
4071.9 
48098.5 
w 
N 
Book value at 
beginning of 
year 
Year 
1 55000 
2 45222 
3 36667 
4 29333 
5 23222 
6 18333 
7 14667 
8 12222 
Tab le 13 
Sum of Years digits 
Interest on Depreciation Depreciation 
unrecovered provision provisions 
capital at plus interest 
6% 
3300 9778 13078.0 
2713.3 8555 11268.3 
2200 7334 9534.0 
1760 6111 7871.0 
1393.3 4889 6282.3 
1100 3666 4766.0 
880 2445 3325.0 
7 3 3. 3 1222 1955.3 
Resale value= $11,000 
Present 
worth 
factor 
0.943396 
0.889996 
0.839619 
0.792094 
0.747258 
0.704961 
0.665057 
0.627412 
Present worth 
of depreciation 
provisions plus 
interest 
12337.7 
10028.7 
8 0 12.5 
6234.6 
4694.5 
3359.8 
2211.3 
1226.8 
48105.9 
w 
w 
Book value at 
beginning of 
year 
Year 
1 55000 
2 44977 
3 36781 
4 30078 
5 24596 
6 20115 
7 16449 
8 13451 
Interest on 
unrecovered 
capital at 
6% 
3300 
2698.6 
2206.9 
1804.7 
1475.8 
1206.9 
989.9 
807.1 
Table 14 
Declining balance 
Depreciation Depreciation 
provision provisions 
plus interest 
10023 13323.0 
8196 10894.6 
6703 8909.9 
5482 7286.7 
4481 5956.8 
3666 4872.9 
2998 3987.9 
2451 3258.l 
Resale value= $11,000 
Present 
worth 
factor 
0 .943396 
0.889996 
0.839619 
0.792094 
0 .74725 8 
0.704961 
0.665057 
0 .62741 2 
Present worth 
of depreciation 
provisions plus 
interest 
12568.8 
9696.2 
7480.9 
5771.8 
4451.3 
3435.2 
2652.2 
2044.2 
48100.6 
w 
,i::,. 
Table 15 
Sinking fund depreciation 
Book value at Interest on Depreciation Depreciation 
beginning of unrecovered provision provisions 
year capital at plus interest 
Year 6% 
1 55000 3300.0 4446 7746.0 
2 50554 3033.2 4713 7746.2 
3 45841 2760.6 4995 7745.5 
4 40846 2450.8 5296 7746.8 
5 35550 2133.0 5613 7746.0 
6 29937 1796.2 5949 7745.2 
7 23988 1439.3 6307 7746.3 
8 17681 1060.9 6681 7741.9 
Resale value= $11,000 
Present 
worth 
factor 
0.943396 
0.889996 
0.839619 
0.792094 
0.747258 
0.704961 
0.665057 
0.627412 
Present worth 
of depreciation 
provisions plus 
interest 
7307.5 
6894.1 
6503.3 
6136.2 
5788.3 
5460.1 
5151.7 
4857.4 
48098.6 
w 
I.J1 
Resale value 
at beginning 
Year year 
1 55000 
2 40150 
3 31900 
4 23650 
5 2 0900 
6 17600 
7 15400 
8 13200 
Table 16 
Depreciation according to dealer's resale value 
Interest on Depreciation Depreciation 
unrecovered provisions provisions 
capital at 6% plus interest 
3300 14850 18150 
2409 8250 10659 
1914 8250 10164 
1419 2750 4169 
1254 3300 4554 
1056 2200 3256 
924 2200 3124 
792 2200 2992 
Resale value= $11,000 
Present worth 
17122.6 
9486.5 
8533.9 
3302.2 
3403.0 
2295.4 
2077 .6 
1877.2 
48098.4 
w 
(J'I 
The minor differences in the total present worth for all 
methods of depreciation are a result of 'rounding-off'. 
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The present worth of about $48,100 in each case arises 
because an interest charge has been levied on the unrecovered 
capital each year. The present worth would vary according 
to the interest rate chosen. In practice such interest 
charges would probably never be made by logging contractors 
or their accountants; they would be included with profit. 
They have been included here to show that different 
methods of depreciation have a time value equivalence when 
based on investment returns rather than accountancy 
considerations. 
Equivalent capital recovery depreciation 
Having accepted the time value equivalence of the 
various depreciation methods we can use one formula for 
the capital recovery depreciation of ·a machine. 
In general terms, a capital recovery factor is used 
to determine the amount of each future annuity payment 
required to accumulate a given present value when the 
rate of interest and number of payments are known. 
Let the annual payment = A 
and the present worth of an annuity A= W 
then W = A + ~ 2 + l+r ( l+r) 
A 
----------- -- n ( 1 + r) 
If we multiply both sides of the equation by_l_ 
l+r 
then W = 
l+r 
~ 2 + 
( 1 + r) ~ 3 ----------- ~ n+l ( l+r) ( l+r) 
If we subtract (ii) from (i) 
w - w 
l+r 
= A 
l+r 
A 
-- n+l ( 1 + r) 
If we multiply both sides by (l+r) 
then W ( l+r) 
Wr = 
and w = 
and A = 
- w = A - A 
-- n ( 1 + r) 
A { l (l+r)-n} 
A {1 - ( l+r) -nl 
r 
Wr 
-n 1-(l+r) 
The expression r 
-n 1- ( l+r) 
will yield the capital recovery 
factor (C.R.F.) on determination. Tables have been drawn 
up to express this relationship for a series of values of 
n and r. ( 9) 
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In the particular case of a logging machine or vehicle a 
capital recovery factor can be used to determine the annual 
payments required for the life of the machine or vehicle 
in order to recover the purchase price less resale value 
at a specific rate of return. Capital recovery depreciation 
(C.R.D.) also takes into account the return which would 
have been earned had the resale value of the vehicle or 
machine been invested at the same rate of interest. 
If P = purchase price 
R = resale value 
and r = rate of interest 
C.R.D. = (P-R) x C.R.F. + Rr. 
If we apply the formula to a $55,000 crawler tractor having 
a resale value after eight years of $11,000 and assume an 
interest rate of 6% then 
C.R.D. = (44,000 X 0.16104) X (11,000 X 0.06) = $7,745.76 
which is the same as that derived by sinking fund 
depreciation plus interest charged on the unrecovered capital. 
The present worth of C.R.D. = 7745.76 = $48,101.2 
C.R.F. 
which is the same as that derived for all methods of 
depreciation where interest on unrecovered capital is taken 
into account. 
Capital recovery depreciation is also known as the 
total annual capital charge method of investment appraisal.(9) 
It wiLl be shown in Chapter 8 that more appropriate methods 
of investment appraisal exist for the hardwood logging 
industry. 
Capital recovery depreciation is analogous to deprecia-
tion plus interest charges on invested capital as determined 
by the F&TB costing procedure. For the tractor quoted 
above the two approaches give the following results at 
6% interest: 
Capital recovery depreciation= $7,746 
Depreciation and interest charges on invested 
capital according to the F&TB costing procedure 
( see approximately) = $7,480 
The F&TB procedure, by averaging invested 
capital , underestimates the true annual capital 
charge. 
Insurance, registration and other statutory charges 
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Some of these are fixed costs i ·n the accountancy sense. 
Others depend on the amount of use to which the equipment 
is put, i.e. they are variable costs. Insurance, other 
than compulsory third party insurance, would apply to 
virtually all logging equipment and is a fixed cost. 
Table 17 gives representative figures for a tracklaying 
tractor costing $55,000. Insurance on such tractors in New 
South Wales is calculated as follows; 
be similar. 
other States would 
Year 
1 
2 
3 
4 
5 
6 
7 
8 
The first $2,000 - $75.00 
For every $100 over $2,000 1.85 
Add 8% to the final total 
Add 5 cents per $100 value of tractor as stamp duty 
Table 17 
Insurance on a tracklaying tractor 
costing $55,000 
Market value at beginning 
of year in $'s 
55 , 000 
40,150 
31,900 
23,650 
20,900 
17,600 
15 , 400 
13,200 
Insurance 
premium in $'s 
1,167 
903 
734 
565 
469 
402 
311 
266 
Ideally 
the basis of 
a contractor should insure his machines on 
cover required for rep l acement with a new 
machine in the event of total destruction by fire. He 
would take into account provision for depreciation already 
made and if he is doing this at a slower rate than actual 
depreciation, should insure for the book value. However, 
insurance companies would be unlikely to agree to this. 
Their policies are usually based on indemnity but only up 
to market values. The suggestion that a contractor should 
insure on the basis of cover required for replacement with 
a new machine implies that account must be taken of the 
cost of machines increasing at about 4% per year. 
Insurance companies would almost cer t ainly regard this as 
over-insurance. 
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Registration fees, licence fees and vehicle taxes of 
various sorts will apply to vehicles such as logging trucks 
and might apply to rubber tyred skidders and front end 
loaders where these used public roads to move from one 
logging area to another. These charges vary from State 
to State, and even within a State, depending on circumstances. 
They are either fixed or variable costs but whichever they 
are they can be a very important item of cost for a log 
haulier and he will find himself confronted with a series 
of demands from several government departments for permit 
fees, licence fees, registration fees, third party 
insurance, stamp duty, road maintenance charges, etc. It 
is not proposed to discuss these various charges in detail 
since they involve matters of State Government policy 
taxation procedures and co-ordination of transport facilities 
outside the scope of this thesis, but a summary of these 
charges levied by the States is contained in Appendix 4. 
Perhaps one point should be made in passing. The multiplicity 
of charges levied on vehicle operators must not only bear 
heavily on the operators, for which there may be adequate 
justification, but must also entail an extensive bureaucracy 
to administer and enforce them. 
CHAPTER 3 
LEASING 
Introduction 
Leasing is a form of debt financing whereby a lessor 
invests capital to acquire an asset and then permits a 
lessee to purchase the use of the asset but not the asset 
itself by fixed monthly payments. The difference between 
hire purchase and leasing is thus apparent. 
In the logging industry leasing has become a means of 
acquiring the use of new machines without any initial capital 
input on the part of a contractor. Its significance is 
still quite small, possibly representing only 10% of all 
funds devoted to capital acquisitions in the industry. 
Whether it will ever become a major means of reinvestment in 
the industry will depend on a number of factors of which 
three are of major importance: 
( i ) 
(ii) 
The leasing company will require the contractor 
to have returned satisfactory profits for at 
least three years prior to taking out a lease. 
His accounts are examined by the leasing company 
to determine this. 
The contractor should have security of tenure of 
contract for the period of the lease. In theory 
this could be a rather difficult condition to 
meet, since logging contracts are usually 
renewable annually. In practice a contractor of 
substance could probably depend on his financial 
standing and reliability to persuade the leasing 
company he was a worthwhile risk. 
(iii) The contractor must have enough work to ensure 
the leased machine can work profitably. 
Equipment leases in the logging industry would almost 
invariably be of a net lease type whereby the lessee pays 
monthly lease charges which do not take into account 
variable costs of operation such as maintenance, repairs, 
fuels and oils. These would be paid for in the normal way 
as if the contractor owned the machine. The lease charges 
are , therefore, fixed costs associated with using, but in 
this case, not owning a machine. They are indeed the major 
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part of the fixed costs; others such as insurance, 
registration and vehicle licence fees are comparatively 
minor. 
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For a leasing company to operate profitably it must be 
able to raise capital more cheaply than could a potential 
lessee. For much industrial equipment it would not normally 
be possible for a lessor company to raise capital more 
cheaply than a potential lessee company in a sound financial 
position. The exception to this is where a potential lessee 
operated in a risky industry or one generally regarded as 
risky, having a poor profit record or alternatively the 
lessee is so small that he could not raise capital on terms 
as favourable as a lessor company. The latter case probably 
applies to most contractors in hardwood logging operations 
in Australia and indeed even the former has some relevance. 
The current effective rate of interest on equipment leases 
is about 13.5%. 
There are a number of advantages claimed for leasing. 
These are: 
(i) A contractor can acquire equipment without 
capital investment 
(ii) Lease charges are regarded as operating 
expenses and, as such, are tax deductible. 
(iii) Cost accounting is simplified. 
(iv) If a contractor is short of funds for other 
purposes, e.g. as working capital, he can 
sell his equipment to a leasing company and 
then lease it back again. All that this does 
in effect is extend the contractor's borrowing 
powers. If the contractor can show a rate of 
return better than the interest rate implicit 
in a lease agreement it may be worthwhile. 
Otherwise it would not. 
(v) Leasing may act as a hedge against inflation 
for the period of the lease. 
There are a number of situations in which leasing 
may offer no advantages; for example a contractor who has 
all the cas~ he needs for his operations or can borrow 
money on favourable terms. A further example is a 
contractor who already has sufficient modern equipment and 
is competing profitably with other contractors in the 
industry. 
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Leasing as a means of acquiring equipment without capital 
investment 
This can be useful if a logging company or contractor 
of substance is short of funds but requires to push through 
a major re-investment programme or is expanding rapidly and 
there is competition for capital within the enterprise. 
Most hardwood logging operations could hardly be described 
as expanding enterprises because of the restrictions imposed 
by small log allocations. However, le asing has been used by 
sawmillers who also have their own logging equipment. 
Available capital has been used in reconstructing or modern-
ising an old mill or in building a new one, at the same 
time acquiring the use of more modern logging equipment by 
leasing. Another example may be found in the proposed new 
wood-chip export schemes some of which will eventually come 
to fruition in various parts of Australia. The rapid rate 
of expansion envisaged in these schemes will depend on 
extensive mechanisation. Very few logging contractors would 
have the capital resources necessary for this, so that new 
machines may be acquired by hire purchase or leasing. 
Because of the large scale of these proposed operations 
leasing companies will be attracted into the field and may 
assist established logging contractors, who have operated 
profitably in the past on much lower log outputs, to expand 
their operations. 
Leasing and taxation 
Lease charges are regarded as operating expenses and, 
as such, are tax deductible provided the conditions of 
lease do not permit the lessee to obtain an equity in the 
machine during the lease period. The Taxation Department 
also requires that the machine being leased must produce 
assessable income. 
Many claims have been made about the advantages of 
leasing in relation to taxation savings. However, in 
Australia, primary producers who buy new equipment are 
permitted an investment allowance of 20% of the purchase price 
of that equipment in the first year and a depreciation 
allowance of 20% per year for the first five years as tax 
deductions. A logging contractor with a crawler tractor 
used for snigging would be classified as a primary producer 
at least for this stage of his operations. By leasing he 
would lose the substantial taxation deductions accorded to 
primary producers who buy for cash or hire purchase. 
Simplification of cost accounting 
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The lease charges represent the major fixed cost of 
running a machine and since these are known in advance for 
the entire period of the lease, hourly fixed costs can be 
determined accurately with a minimum disposal of accountancy 
expertise. Lease payments are usually made monthly and 
would be derived from current revenue. 
Leasing as a hedge against inflation 
The general effect of inflation is to reduce the real 
burden of future money payments. This might tend to 
increase the relative attractiveness of any 'payments over 
time' method of acquiring ownership or the right to use a 
piece of equipment, in other words would tend to increase 
the attractiveness of hire purchase or leasing. In 
Australia, inflation at about 3% per annum is an endemic 
condition so that leasing companies presumably take this 
into account when setting their charges. 
Leasing methods for the logging industry 
Machinery leases in Australia would not normally extend 
beyond five years although much shorter duration re-leases 
may be negotiated thereafter. What are known as 
continuation leases may also be negotiated from the very 
beginning in which a normal five year lease is agreed 
upon plus an additional number of years until the value 
of the machine is written down to a low residual value or 
zero. Residual value is an important aspect of leasing. 
financial terms it is the final payment the lessee must 
make to the lessor on disposal of a machine at the end of 
a lease. Residual values are determined on the advice of 
In 
the Commissioner for Taxation , and are based upon the prime 
cost method of depreciation for taxation purposes at 15% 
per annum . In theory ~here should not be too great a 
difference between the residual value and the actual resale 
value on disposal at the end of the lease. The actual 
resale value obtained would be paid to the lessee and would 
usually be greater than the residual value. This 
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difference would be regarded as taxable i ncom e o f the l es s e e. 
In practice the residual value is often muc h l es s t ha n the 
market value on disposal as Table 18 s ug g e s t s . 
Table 18 
Re.sale and residual values f or a $5 5 , 000 
tracklaying tr a ctor worki n g i n the 
logging indust ry 
Machine Dealer's Residual Residual Res idua l 
li f e in resale value at value at v a lue a t 
years value at end of 3 end o f 5 end o f 3 
end of year year yea r 
year lease lease leas e 
followe d 
by 2 yr. 
lea se 
1 4 0 ,15 0 
2 31,9 00 
3 23 , 6 5 0 11, 000 
4 2 0 ,9 00 
5 17,6 00 9,167a 5, 500b 
6 15,400 
7 13 , 20 0 
8 11,000 
Difference 
b etween 
d ea l er ' s 
res a le val ue 
an d resid u a l 
val u e 
1 2, 650 
a. 8 , 433 
b.12,100 
It is difficult to get information from leas i ng companies 
in Australia relating to a s p ecific leasing prop os a l for a 
logging machine. Initial leasing periods of three t o five 
years are generally favoured by leasing companies; t h e 
shorter the 'payback' period the better, provided t he re is 
enough business to keep funds turning over rapidly. Ther e 
should also be less risk in the shorter duration leas e . On 
the other hand if a logging contractor ' s earning rate i s 
higher than the effective rate of interest charged by t he 
lessor , it may be to the contractor ' s advantage to spread 
the initial lease out over the economic life of a ma c hine. 
Unless he has a very big log allocation and can lease 
several machines he could run into serious liquidity problems 
in short duration leases. Re-leases after the initial l e ase 
period may or may not be satisfactory to the lessee since 
these are based on the relatively low residual value of an 
asset at the end of the initial lease period. Leasing has 
proved popular in the earth-moving industry but machines 
in this industry tend to work many more hours per year 
than those in the logging industry, often under more 
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arduous conditions and their economic life is consequently 
much less. A five year lease might be very suitable in these 
circumstances but not very suitable to snigging contractors 
in the logging industry for example, in that the economic 
life of tracklaying tractors in bush lo gging work is about 
eight years. A general discussion of leasin~ options may 
help to clarify the situation. 
Leasing companies have any number of initial options to 
offer and details may vary as to actual charges but they are 
usually based on three to five year lease periods. Re-
leases may be negotiated at the end of the initial lease 
period or continuation leases at the beginning of the initial 
lease period. 
In three year leases monthly charges are determined, 
with a residual value at the end of the lease of about 20% 
of the purchase price in the case of the type of equipment 
we are considering. Residual values will vary depending on 
the rate of depreciation approved by the Taxation Department 
and the period of the lease. For a five year lease the 
residual value would be less than for a three year lease, 
possibly 16 2/3% instead of 20% of the purchase price. If 
a machine is re-leased for two years after an initial three 
year lease the residual value at the end of the five year 
period would be about 10% of the purchase price. If a 
machine is re-leased after a five year lease the residual 
value after three years could be nil. Residual value is 
important in determining the lease charges and if the 
lessee acquires ownership at the end of the lease period he 
would have to pay the residual value. If he re-leases, the 
residual value represents the new loan made by the leasing 
company to the lessee. 
If a logging contractor intends only to lease machines 
and not to own them his options depend on the type or 
types of machines he wants, and their respective economic 
lives, his present financial standing and future prospects 
and possibly his taxation position . 
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The economic life of machines will vary considerably in 
the logging industry but leasing companies wouldn't take much 
account of this in these circumstances since they are 
guided by general business considerations of getting their 
money back as quickly as possible at the highest possible 
rate of interest. 
The economic life of tracklaying tractors might vary 
between six and ten years, of rubber tyred skidders between 
four and six years, of logging trucks between three and 
eight years, but the maximum leasing period would normally 
be five years. The logging contractor will have to make 
a decision according to how much wear and tear he expects 
on a machine and whether or not he intends to acquire owner-
ship at the end of the lease.* For example, a crawler 
tractor at the end of a five year lease period would 
normally still be in very good condition, whilst a rubber 
tyred skidder would be close to, or even beyond, its most 
economic life in terms of maintenance and repair bills. 
In practice the most satisfactory lease period for the 
life of tracklaying tractors previously discussed and 
which leasing companies would agree to would be five years 
after which a logging contractor would have a number of 
options. These are: 
(i) Lease a new machine for another five years. In 
this case the lessee could either take the amount 
realised on selling the old machine and use it to 
pay off the residual value, leaving himself with 
cash in hand, or alternatively he could use this 
sum to reduce the lease charges for the new machine. 
(i i) Purchase the old machine. 
(iii)Re-lease the old machine for a further period. 
*Since the expressed intention to acquire ownership at the 
end of a lease is not acceptable to the Taxation Department, 
a certain amount of business 'juggling ' must go on to ensure 
that this can take place. Naturally leasing companies are 
reticent about this. However Sir Patrick McGovern, a 
former commissioner of Taxation, issued a statement in 
1960 setting out guidelines which, if adhered to, would 
enable persons entering into leasing transactions to be 
assured their arrangements would be accepted by the 
Commissioner for tax purposes. This statement is reprinted 
in full in Appendix 3. 
If his incoming cash flows are large enough a 
contractor could take out a three year lease, followed by 
purchasing the machine. 
Tables 19 to 22 show the effective annual charges for 
each of these options. These are, of course, before-tax 
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and are for a crawler tractor costing $55,000 and an assumed 
economic life of eight years. 
Tab le 19 
Leasing for five year, followed by leasing for 
another five years assuming the resale value on 
machine 'A' is not used to reduce the lease 
charges on machine 'B' 
Year Machine Annual 
lease 
charge 
Residual 
to leasing 
company 
Resale value Effective 
annual lease 
charge 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
A 
A 
A 
A 
A 
B 
B 
B 
B 
B 
14,619 
14,619 
14,619 
14,619 
14,619 
17,760 
17,760 
17,760 
17,760 
17,760 
9,169 
11,150 
17,600 
21,408 
14,619 
14,619 
14,619 
14,619 
6,188 
17,760 
17 , 760 
17,760 
17,760 
7,502 
The annual lease charges, residual payment and resale value 
for machine 'B' are greater than those for machine ' A' 
since the former will cost more than the latter as a result 
of assumed price increases of 4% p.a. 
' 
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Table 20 
Five year lease, then ownership 
Year Effective Sinking fund Interest charge Resale Annual 
annual for residual on unrecovered value fixed 
lease value capital costs 
charge 
1 14,619 1,600 16,219 
2 14,619 1,600 16,219 
3 14,619 1,600 16,219 
4 14,619 1,600 16,219 
5 14,619 1,600 16,219 
6 1,056 1,056 
7 924 924 
8 792 11,00 0 -10,2 0 8 
The residual value payable to the leasing company at the end 
of the fifth year is $9,169. Since this is a substantial sum 
a sinking fund could be established which would realise 
this amount at the end of the fifth year. If we assume pay-
ments are made to the sinking fund every six months at 3% 
interest per half year then the annual cost of meeting the 
residual value of $9,169 would be $1,600. This is perhaps 
not what a logging contractor would do. If he has been able 
to meet the high annual lease charges in the first five 
years out of current revenue then because of the very sharp 
drop in annual fixed costs in the sixth year he should be 
able to raise a bank overdraft, if necessary, in order to 
pay the residual value and thus transfer his indebtedness 
from the leasing company to the bank. No provision for 
depreciation has been made in the last three years since the 
contractor had no original equity to protect. In effect he 
has increased his capital at the end of the life of the 
machine by the resale value. However an interest charge on 
unrecovered capital, i.e. depreciated value, should be 
made during the last three years since this represents the 
interest which could be earned on the depreciated value if 
it were realised and the funds invested. The depreciated 
value has been taken as the dealer ' s resale value in each 
year. 
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Tab le 21 
Five year lease followed by re-leasing for three years 
Year Annual Residual payment Resale value 
lease to leasing 
charge company 
1 14,619 
2 14,619 
3 14,619 
4 14,619 
5 14,619 
6 2,290 
7 2,290 
8 2,290 Nil 11,000 
Tab 1 e 2 2 
Three year lease followed by ownership 
Year Effective 
1 
2 
3 
4 
5 
6 
7 
8 
annual 
lease 
charge 
20,295 
20,295 
20,295 
Sinking fund 
for residual 
value 
3,400 
3,400 
3,400 
Interest charge 
on unrecovered 
capital 
1,419 
1,254 
1,056 
924 
792 
Effective 
annual 
lease 
charge 
14,619 
14,619 
14,619 
14,619 
14,619 
2,290 
2,290 
- 8,710 
Res ale 
value 
Annual 
fi x ed 
costs 
23 , 695 
23 , 695 
23 , 6 9 5 
1,419 
1,254 
1,056 
924 
11,000 -1 0 ,2 08 
The residual value payable to the leasing company at the end 
of the third year is $11,000. A sinking fund could be 
established which would realise this amount at the end of 
the third year under the same general terms as those used in 
Table 20. The annual provision for payment of the r esidual 
value would be $3,400. Again this is perhaps not what a 
contractor would do. If he has been able to meet the very 
high annual lease charges in the first three years out o f 
current revenue, even higher than those for a five year 
lease then, because of the very sharp drop in annual fixed 
costs in the fourth year he might try and raise a bank 
overdraft to pay off the residual value. Interest on 
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unrecovered capital has again been charged this time for the 
last five years of the eight year period. 
Present worth analysis of the four leasing options 
presented for a range of discount rates between 6 and 12% 
p.a. shows that the cheapest means of acquiring the use of 
the machine proposed is a five year lease followed by re-
leasing for three years. 
Table 23 
Present worth of the four leasing options 
Leasing for five years followed by 
leasing for another five years* 
Five year lease then ownership 
Five year lease followed by re-
leasing for three years 
Three year lease then ownership 
*The present worth analysis was for the 
first eight years only, so this is not 
a very useful comparison. 
Discount rate 
6% 12% 
90328 
63275 
57390 
60352 
72720 
55295 
50452 
55356 
Where the economic life of a machine exceeds the maxi-
mum lease period which a leasing company is willing to offer , 
annual fixed costs are not spread out evenly over the life 
of the machine. At the end of a five year lease of the 
type of crawler tractor we have so far discussed, maintenance 
charges could be expected to rise but they would not rise 
nearly as rapidly as the annual fixed costs drop. If a 
number of machines are leased and the aggregate lease periods 
are well timed in relation to each other, lease charges 
could be more evenly distributed. Whether this would occur 
in practice is questionable. A logging contractor with a 
large enough volume of throughput to employ a number of 
machines might be unwilling to lease all these machines if 
he felt leasing would cost him more. He would probably 
have sufficient funds at least for deposits on hire purchase 
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as machines are required and only in conditions of 
competition for capital funds might be contemplate the 
possibility of leasing a small proportion of his machinery 
requirements. Whether a contractor would be correct or not 
in assuming that leasing would cost him more will be dis-
cussed in Chapter 8. 
CHAPTER 4 
A COMPARISON OF TOTAL ANNUAL FI XED COSTS 
UNDER VARIOUS PURCHASING OR 
LEASING SCHEMES 
Proposed purchasing or leasing options 
It might be useful to compare annual fixed costs for a 
number of purchasing or leasing schemes for the typical 
logging machine previously selected. All interest charges 
are at 6%, except where they are otherwise and implicit, 
such as in hire purchase or lease payments. 
The following are the proposed options: 
(i) Outright cash purchase 
(ii) Hire purchase over three years with an initial 
deposit of $13,000. 
(iii)Hire purchase over five years with an initial 
deposit of $13,000. 
(iv) Leasing for five years, followed by leasing for 
another five years. 
(v) Leasing for five years followed by ownership. 
(vi) Leasing for five years followed by re-leasing 
for three years. 
(vii)Leasing for three years followed by ownership. 
Table 24 
Annual fixed costs for outright cash purchase 
assuming capital recovery depreciation at 6% 
Year Annual charge for capital Insurance Total annual 
recovery depreciation* fixed cost 
1 7,745.8 1,167 8,913 
2 7,745.8 903 8,649 
3 7,745.8 734 8,480 
4 7,745.8 565 8,311 
5 7,745.8 469 8,215 
6 7,745.8 402 8,148 
7 7,745.8 311 8,057 
8 7,745.8 266 8,012 
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*The use of capital recovery depreciation at 6% impl ies the 
contractor 1.s earning 6 % on his investment, i.e. the 
annual charge includes a return of 6%. However, 
6% could be earned on a very safe investment in Austral ia , 
without the investor having to lift a finger, so t ha t 
the additional profit from the logging enterprise over an d 
above the 6% return might be r e garded as the only re ward 
for risk in the enterprise. 
Tab le 2 5 
Hire purchase over 3 years 
Year Depreciation H. p. Interest Interest In s . Total 
provision on payments charge charge 
a sinking on on 
fund basis initial unrecover e d 
for the last investment cap i tal 
5 years 
1 17,780 78 0 1,1 67 19 ,727 
2 17,780 780 9 03 19, 46 3 
3 17,780 780 73 4 19 ,294 
4 355 1,419 5 65 2 ,339 
5 355 1,254 4 6 9 2 , 0 78 
6 355 1,056 4 0 2 1 , 8 13 
7 355 924 311 1,590 
8 355 792 2 66 1,413 
Table 26 
Hire purchase over 5 years 
Year Depreciation H.P. Interest Interest Ins. Total 
provision on payments charge charge fi xed 
a sinking on on costs 
fun ·d basis initial unrecovered 
for the last investment capital 
3 years 
1 12,180 780 1,167 1 4 ,127 
2 12,180 780 9 0 3 13,863 
3 12,180 780 734 13,694 
4 12,180 780 565 13,525 
5 12,180 780 469 
13,429 
6 628 1,056 402 2,086 
7 628 924 311 
1,863 
8 628 792 266 
1,686 
N.B. 
Year 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
N. B. 
Year 
1 
2 
3 
4 
5 
6 
7 
8 
Tabl e 27 
Leasing for 5 years followed by leas~ 
for another 5 years 
This table would be identical with Table 
19 with the addition of insurance so 
that only the effective annual lease 
charges plus insurance are given. 
Effective annual Insurance Total annual 
lease charge cost 
14,619 1,167 15,786 
14,619 903 15,522 
14,619 734 15,353 
14,619 565 15,184 
6,188 469 6,657 
17,760 1,411 19,171 
17,760 1,041 18,801 
17,760 836 18,596 
17 ,76 0 630 18,390 
7,502 562 8,064 
Table 28 
5 years lease followed by ownership 
This table would be identical with Table 
20 with the addition of insurance. 
fixed 
Annual fixed costs Insurance Total fixed costs 
as per Table 20 
16,219 1,167 17,386 
16,219 903 17,122 
16,219 734 16,953 
16,219 565 16,784 
16,219 469 16,688 
1,056 402 1,458 
924 311 1,235 
-10,208 266 - 9,942 
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Table 29 
5 years lease followed by re-leasing for 3 years 
N.B. 
Year 
1 
2 
3 
4 
5 
6 
7 
8 
N. B. 
This Table would be identical with Table 21, 
with the addition of insurance. 
Effective annual lease Insurance Total an n ual 
charge fix e d cost 
14, 6 19 1 ,167 1 5 ,33 6 
14,619 90 3 1 5 , 0 72 
14,619 734 1 4 ,9 03 
14,619 565 14, 734 
14,619 469 14, 63 8 
2,29 0 402 2,692 
2,29 0 311 2, 601 
- 8 ,71 0 266 8,440 
Table 30 
3 years lease followed by ownership 
This Table would be identical with Table 22 
with the addition of insurance. 
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Year Annual fixed co s ts as p er I n surance To t al fi x ed 
Table 22 c o sts 
1 23,695 1,167 24,862 
2 23, 6 95 9 0 3 24, 5 9 8 
3 23,695 734 24, 4 29 
4 1,419 565 1,984 
5 1,254 469 1,723 
6 1, 0 56 40 2 1,458 
7 924 311 1,235 
8 -10,208 266 - 9,942 
The provision for depreciation in the hire purchase 
Tables has been calculated on the assumption that a 
contractor will want to maintain his $13,000 intact when 
he purchases a new machine after 8 years. The resale value 
of the old machine is $11,000 so that only $2, 0 00 will be 
required to provide for depreciation. 
Analysis of proposed options 
Tables 24 to 30 show very pronounced differences in 
the fixed annual costs for the various purchasing methods. 
There is no doubt about the advantages of buying for cash 
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in terms of subsequent annual costs assuming the contractor 
has $55,000 to spend initially and the Tables illustrate 
what could be a serious diffi culty under which any small 
business with inadequate capital resou rc es might labour, 
but which is particularly severe for a small contractor in 
the logging industry. The cost of equipment is high , annual 
fixed costs vary widely according to the method of acquiring 
ownership or use and if hire purchase or lease payments 
must be kept up over a period which is shorter than the 
life of the machine his net income may be very much 
reduced during this period. The problem is aggravated by 
the small log quotas and the very restricted possibilities 
of expansion within the hardwood logging industry. When 
determining machine cost per hour one could average hire 
purchase or lease charges over the life of a mach ine as in 
the procedure adopted by the F&TB but this would not be 
very satisfactory as an exercise in costing or for that 
matter for the logging contractor who is faced with large 
repayments of the hire purchase loan during the early 
years of a machine's life whilst the gross receipts remain 
more or less the same from year to year. If the gross 
receipts are big enough to ensure profitability, even in 
a year of the highest fixed costs, well and good. Once 
through this period profitability will be greater. This 
has its dangers. Contractors with insufficient financial 
acumen may be tempted to cut rates, a fatal error since 
cut rates tend to become the ruling rates 
Leasing as currently conducted does not appear to 
offer a way out of the difficulty of widely varying annual 
fixed costs if the period of initial lease is much less 
than the economic life of the machine. 
In the case of the particular type of tracklaying 
tractor to which the figures apply, this is so. On the 
other hand if the economic life of a machine is more than 
the lease period there are some incentives to acquire 
ownership at the end of this period although discounted 
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costs suggest that an initial lease of 5 years followed by 
re-leasing for a further 3 years is the best option. This 
would require analysis after tax for final confirmation but 
acquiring ownership after leasing would not entitle the 
contractor to claim tax allowances for depreciation whilst 
lease payments are tax deductible. 
Leasing companies could provide a very useful service 
to the logging industry by establishing agreements over the 
economic life of various machines such that charges are 
evenly spread from year to year. With relatively short 
life machines such as rubber tyred skidders there should 
be no difficulties about doing this by current leasing 
procedures. With longer life and much more expensive 
machines such as large tracklaying tractors, front end 
loaders or even more highly specialised equipment such as 
slewing cranes and mobile spar high lead yarders, there 
may be problems because of leasing companies lack of 
experience with the logging industry and the feelings of 
uncertainty of prospects often associated with what may be 
regarded as backward industries by the business community. 
Consequently leasing companies will want to get this money 
back as quickly as possible and although the relative 
availability of investment capital in Australia is good 
by international standards there is little evidence to 
suggest that sufficient of this would find its way to small 
contractors in the logging industry. There are much more 
profitable avenues of investment for normal market funds 
so that the logging industry, in its present circumstances, 
is compelled to derive investment capital from its own 
earnings aided by some form of debt financing. 
The current situation in the logging industry and the economic 
life of machines 
Because of small log quotas and the limited possibilities 
for expansion, the logging industry is fragmented and the 
rate of diffusion of new ideas and reinvestment in modern 
machines and methods is slow . Contractors either tend to 
keep on using old machines far beyo nd their supposedly 
economic life, providing they can face the high 
maintenance and repair bills involved or, if they must 
acquire another machine, they buy second-hand from another 
industry such as earth moving which can afford to keep up 
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with modern developments in equipment. Even the second-hand 
machine may be obtained on hire purchase. The next two 
tables show the age and horsepower of crawler and rubber-
tyred tractors working in the Australian logging industry in 
October 1960 and 1965. (7) 
Table 31 
Crawler tractors by age classes, working in the 
Australian logging industry 
1960 census 0 to 5 years ever 5 
755 1287 
1965 census 0 to 5 years 6 to 10 
561 278 
Table 32 
Rubber-tyred tractors*, by age classes, working 
in the Australian logging industry 
1960 census No information available 
1965 census 0 to 5 years 6 to 10 
114 77 
*Inc 1 ude s agricultural and industrial 
over 
over 
tractors with and without half tracks, 
and rubber tyred skidders. 
10 
786 
10 
283 
The 1960 data are inadequate but those for 1965 reveal 
about half the total fleet of crawler tractors and about 
60% of rubber tyred tractors were over ten years old. In 
the earthmoving industry an e~onomic life for a crawler 
tractor, assuming 2,000 machine hours per year, is about 
three and a half to four years or 8,000 to 9,000 hours. 
Most logging contractors would only work their 
crawler tractors about 1,200 hours per year so that whilst 
there are differences in the demands made on machines in 
earthmoving and in logging an economic life in the latter 
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industry might be six to seven years. In fac t , the g e ner a lly 
accepted figure for the economic life of a machine by the 
more progressive sections of the industry is eight y ears . 
The economic life of rubber tyred equipment will vary mu ch 
more widely. Agricultural and light industrial tr act o rs 
might only give most profitable service for three to four 
years in arduous logging work, r ubber tyred skidder s a bout 
five years and heavy duty front end loaders about eigh~ 
years. These figures suggest that sub stan t ia l re- investment 
in new machines is necessary in the logging indust r y merel y 
to keep up with current timber production requirem e n ts. 
This has been happening to some extent since the 19 65 census 
but whether this has been sufficient, not only to re place 
old machines, for wh i ch maintenance and repair cos t s have 
become excessive, but also to begin to modernise the fleet , is 
uncertain. The next census will be held in November 1970 
the results of which should be available i n the latte r half 
of 1971. These figures will reveal an increase i n the 
number of articulated rubber tyred skidders and front end 
loaders, but whether this increase is suff i cient to s ugg est 
a major process of reinvestment in new machinery is an other 
question. The traditional process of 'small contract ' 
st i ll remains. Short of a major change of pol i cy by 
forestry authorities, at least in the eastern states, i n 
step with a major change of attitude by sawmillers towar d s 
amalgamation or takeover which would actively encourage the 
logging industry to work in bigger units; or alternat i vely 
amalgamations within the logging industry such as occu rre d 
at Heyfield, Victoria, about twenty years ago where on e 
logging company supplies six sawmills; it is difficul t to 
see how the situation could change with any speed. The 
production of wood chips for export might prove an 
important stimulus and might take an increasingly important 
position for the logging industry giving it the volume of 
wood, the security of tenure , and the financial incentive 
to make itself more efficient. International competition i n 
itself would prove more effective as an incentive to greater 
efficiency than the comfortable domestic arrangements of 
sawmillers and State forest services, designed to keep 
both in the business of exploiting what is, at least for the 
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time being, a diminishing resource in hardwood sawlogs. 
Logging trucks and jinkers could have a much more 
variable economic life than tractors since mileage will have 
a pronounced effect as well as age and it is customary to 
express the fixed costs in terms of cost per mile. 
Variations in daily mileages from one logging operation to 
another would be much greater than variations in the hours 
worked by crawler tractors. Only some of the factors 
influencing these variations would be susceptible to 
control. In very difficult conditions such as occur on the 
deep sands of Fraser Island, Queensland, log trucks may 
travel between thirty and forty miles per day. (10) In 
better conditions in for example the Bowraville and Macleay 
districts of northern N.S.W. log trucks may travel between 
one hundred and two hundred miles per day. (11,12) In the 
Heyfield district of Victoria log trucks often travel over 
two hundred miles per day, carting valuable seasoning 
quality ash logs. There are a number of reasons for these 
wide variations such as proximity and accessibility of 
logging areas, classes of roads over which vehicles must 
travel, season of the year, requirements of the forest 
services regarding the location of mills, the value of the 
material logged and its relative abundance or scarcity and 
so on. Trucks travelling to nearby forests should be able 
to complete more trips per day than those going further out 
for logs. In practice this effect is often modified by 
inefficient loading and unloading methods and consequent 
terminal delays. Driving log trucks can be hazardous in 
hilly country so that hauling tends to be restricted to 
daylight hours, apart from the first unloaded journey 
out in the early morning and, unless there is a long stretch 
of good ·road at the end of the last loaded journey, in the 
evening. This has a more pronounced effect on long trips 
than short. A truck driver on a round trip of seven or more 
hours per day, including terminal times, is unlikely to do 
two trips per day, whilst on round trips of five to six 
hours he might. On round trips of four hours he might even 
do three per day. 
CHAPTER 5 
VARIABLE OR OPERATING COSTS 
Introduction 
Variable or operating costs are those costs which de p end 
upon how much work a machine does although there is usually 
no simple relationship. These costs are for fuel and oil, 
maintenance and repairs, tyres and ro a d maintenance taxes. 
Fuel and Oil 
Fuel consumptions are variable even between the same 
models of machine doing apparently comparable work. 
Consumption figures supplied by manufacturers can be 
misleading for logging contractors. In the case of 
crawler tractors manufacturers' figures are mainly derived 
from field tests in earthmoving operations; from highway 
tests for motor vehicles. In the former, manufacturers' 
figures are likely to be higher than those in logging 
operations, the latter lower. 
It would be good practice for contractors to keep 
accurate records, at least at weekly intervals, of fuel a nd 
oil consumption for individual machines. In fact many of 
the small contractors and some of the big ones do not, and 
quoted figures are frequently unreliable. A good record 
system would ensure there was no waste, discourage theft 
and indicate any sudden changes in consumption requiring 
investigation. Sharp rises in apparent consumption of fuel 
and oil could be as a result of waste or theft but might 
also be a symptom of impending mechanical trouble. Typical 
fuel and oil consumption figures for various types of 
logging equipment are given in Tables 33 and 34. 
These Tables are no substitute for actual recordings. 
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Machine type 
Diesel 
Crawler 
Tra ctor 
Diesel 
Rubber-tyred 
Skidder 
Table 33 
Fuel and oil consumption in gallons per machine hour for logging tractors 
Engine HP Fuel Fuel cost* Oil Oil cost Combined fuel and 
consumption cents per consumption cents per oil costs in cents 
hour hour per hour 
50-75 1.2- 1. 7 27.8- 39.4 0.025-0.040 4.2- 6.6 32.0 - 46.0 
75-100 1.7- 2. 5 39.4- 58.0 0.040 - 0.060 6.6 -10.0 46.0 - 68.0 
100-150 2.5- 4.0 58.0- 92.8 0.060-0.100 10.0-16.6 68.0 -109.4 
150-250 4.0 - 7.0 92.8-162.4 0.100-0.145 16.6 - 24.1 109.4 -1 86.5 
250 - 300 7.0- 9.0 162.4 - 208.8 0.145-0.155 24.1-25.7 186.5 - 234.5 
300-400 9.0-11.0 208.8-255.2 0.155-0.170 25.7-28.2 234.5 -2 83.4 
50 -7 5 1.2- 1. 7 27.8- 39.4 0.025-0.040 4.0- 6. 3 31.8 - 45.7 
75-100 1.7- 2.0 39.4- 46.4 0.040-0.060 6.3- 9. 5 45.7 - 55.9 
100-150 2.0- 2 . 5 46.4- 58.0 0.060-0.100 9.5-15.8 55.9 - 73.8 
°' w 
Table 34 
Fuel and oil consumption in gallons per mile for logging trucks 
Machine type Rated HP Fuel Fuel costs* Fuel Oil costs Combined fue 1 and oil 
consumption cents/mile consumption cents/mile costs cents/mile 
Petro 1 37 0.15 5. 4 0.0012 0.19 5.59 
logging 43 0.21 7.6 0.0015 0 . 2 4 7.84 
truck 52 0.31 11.2 0.0022 0.35 11 . 55 
Diesel 43 0.16 5. 7 0.0015 0.24 5.94 
logging 52 0. 20 7. 1 0.0022 0.35 7.45 
truck 58 0.22 7.9 0.0027 0.43 8. 3 3 
70 0.27 9.6 0.0040 0.63 10.23 
78 0.33 11 . 8 0.0065 1.03 12.83 
*Bulk purchase prices 
Diesel fuel for all stationary engines and unregistered tractors, frontend loaders and rubber tyred 
skidders 23.2¢ per gallon 
Diesel fuel for all registered vehicles 
Standard grade petrol 
Lubricating and hydraulic oil for crawler tractors 
Lubricating oil for rubber-tyred skidders and logging trucks 
3 5. 7 ¢ 
36.0¢ 
$1. 6 6 
$1.58 
per gallon 
per gallon 
per gallon 
per gallon (J\ 
~ 
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Maintenance and repairs 
If it is difficult to obtain accurate figures for fuel 
and oil consumption it is virtually impossible to do so for 
maintenance and repairs. Routine maintenance and simple 
adjustments and repairs are usually done by the operator 
who may not record any of his time whilst on this work. In 
some cases, even for simple replacement of a readily 
accessible broken part this time may extend into a day or 
more if items such as hydraulic hoses, winch ropes, mobile 
welding sets or puncture repair outfits are not available in 
the bush. 
FAO (8) have assumed repairs may be expressed as a 
proportion of depreciation using the straight line method, 
the proportion chosen "according to indices based on 
experience". Repairs are defined as periodic extensive 
overhauls. Day-to-day routine servicing and maintenance 
are allocated separately. Whether the proportion will vary 
from year to year is not made clear. In practice it must. 
The logging research sections of the F&TB have adopted 
the same approach as FAO by expressing average maintenance 
and repair costs per year as a percentage of depreciation 
again using the straight line method. (1 and 2) However 
the F&TB has been more specific than FAO in its terms. 
Maintenance and repairs on crawler tractors are assumed 
to be 100% of depreciation and on rubber-tyred tractors 
60%. For a crawler tractor having a life of eight years 
the average annual maintenance and repair bill would be 12½% 
of total depreciation. In arriving at these conclusions the 
F&TB "collected very reliable figures on the maintenance 
and repair costs of crawler tractors". (2) The maintenance 
and repair costs for rubber tyred skidders were estimated 
on very limited information since these machines have only 
been introduced in quantity in Australia since 1967. 
The Caterpillar Tractor Company of Peoria, Illinois, 
U.S.A. has issued through its distributors in Australia a 
costing system which assumes a life of 10,000 hours over 
five years and allows for repairs as a percentage of the 
purchase price. For tracklaying tractors total repair 
costs over the life of the machine are estimated as 90% of 
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the purchase price for average working conditions. 
Using F&TB's method, repair costs for a $55,000 track-
laying tractor having a resale value of $11,000 would total 
$44,000 , an average of $5 , 500 per year based on a life of 
eight years at 1,200 hours per year, a total of 9,600 hours. 
The Caterpillar method would give a total of $49,500 over 
about 10,000 hours or an average of $6,188 per year over a 
life of eight years at about 1,200 hours per year. The 
total number of hours in both cases are roughly the same. 
Tracks are a major item of repair with crawler tractors. 
Track life varies widely depending mainly on the material 
in which the tractor is working and its moisture content. 
For example in zircon, rutile and ilmenite sand mining the 
sands are very abrasive and track life may be less than 
five hundred hours. Many clays, on the other hand, are 
not very abrasive and track life may be 2,000 to 3,000 hours 
before a major overhaul. Major track overhaul means 
replacing pins, bushes and track bolts, building up link 
rails and grouser plates by welding and either replacing 
some of the components of top and bottom rollers, front 
idlers and drive sprockets or building up by welding. It 
is very costly and mainly accounts for the much greater 
_maintenance and repair costs of crawler tractors compared 
with rubber-tyred equipment. Track wear in logging operations 
is usually not very severe and assuming a machine life of 
eight years or about 10,000 hours major track overhauls will 
probably occur at one and a half to three year intervals. 
since a major track overhaul on the type of machine 
commonly used in logging operations would cost about $4,000 
and would only occur at intervals , a certain lumpiness in 
repair costs is inevitable. This also occurs but to a much 
less pronounced extent with rubber-tyred equipment when 
tyres have to be replaced (much less pronounced since tyres 
are cheaper than ·track overhauls and usually they don't all 
have to be replaced at the same time). The F&TB costin9 
system, by averaging annual maintenance and repair costs , 
does not take account of this lumpiness although one might 
argue that such is the magnitude of the cost of track over-
haul a logging contractor should establish a fund specifically 
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for this purpose which would convert the periodic cost to 
a more regular stream. To do this he could use the sinking 
fund method described under depreciation. The cost of a 
major track overhaul in common with the cost of a replacement 
machine will increase at about 4% per annum and this should 
be taken into account in the calculations. On the other 
hand the fund could be expected to earn a minimum of 6% 
per annum and because of the relatively short time involved 
between overhauls the fund could be augmented at half-
yearly intervals of 3% interest per half year. 
Table 35 
Annual sums required for track overhaul fund 
assuming a two year cycle 
Annual sums 
required in dollars 
Present cost of overhaul $4,000 
Cost of overhaul 2 years hence 4,326 $2,068 
Cost of overhaul 4 years hence 4,679 2,237 
Cost of overhaul 6 years hence 5,060 2,419 
The machine will be disposed of after eight years. It is 
assumed that no major track overhaul will be necessary to 
realise the required resale or trade-in value. 
The Caterpillar company's costing system also takes no 
account of year to year variations in repair costs. However 
if we assume a major track overhaul will cost roughly 
$4,000 every two to three years we may draw up a table 
based upon total repair costs being equal to 90% of the 
purchase price over the life of the machine, but taking 
account of periodic very heavy repair bills for track over-
haul. Table 36 shows this. 
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Year 
Table 36 
Two methods of est i mating repair charges for 
a crawler tractor costing $55 , 000 having a 
resale value of $11,000 
Adjusted Caterpillar method F&TB method 
% purchase price Repair co st % depreciation Repair cost 
1 7 385 0 12½ 5 , 500 
2 8 4400 12½ 5 , 500 
3 15 8250 12½ 5,500 
4 8 4400 12½ 5 ,5 00 
5 10 5500 12½ 5 , 500 
6 17 9350 12½ 5,500 
7 10 5500 12½ 5 , 500 
8 15 8250 12½ 5 , 500 
The two methods differ markedly in their estimates of annual 
costs. The F&TB's figures could be misleading except for 
long term estimating over the life of the machine. The 
adjusted Caterpillar method could also be misleading but is 
likely to be less so because it tries to take into account 
the inevitability of large periodic costs for track ove r-
hauls. It will be used in all subsequent analyses. 
Maintenance and re p airs to log trucks vary according 
to the initial cost of the truck and whether it is powered 
by a petrol or a diesel engine. Figures derived from a 
survey on maintenance and repair costs of logging trucks 
varied widely, as would be expected, since many contractor s 
do not keep reliable records of these costs, though the 
F&TB says (2) a trend could be established from informa tion 
supplied . mainly by the larger contractors. Nevertheless 
the data given in Table 37 derived from F&TB figures for 
maintenance and repair costs of logging trucks are based 
on average charges in the Australian logging industry and 
wide variations are likely to occur. 
Purchase price 
of prime mover 
$'s 
4,000 
8,000 
12,000 
15,000 
20,000 
30,000 
40,000 
Table 37 
Maintenance and repair of logging trucks as a percentage 
of depreciation 
Assumed life Depreciation % of depreciation Maintenance and 
in miles cents/mile which maintenance repair costs 
and repair costs cents/mile 
represent 
60,000 6. 7 40.0 2 . 7 
70,000 11.4 42.2 4.8 
86,500 13.9 44.6 6. 2 
100,000 15.0 46.1 6.9 
120,000 16.7 48.9 8.2 
180,000 16.7 54.4 9. 1 
200,000 20.0 60.0 12.0 
Depreciation 
plus maintenance 
and repair costs 
cents/mile 
9. 4 
16.2 
20.1 
21.9 
24.9 
25.8 
32.0 
O'\ 
I.D 
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One of the arguments in favour of using expensive prime 
movers in arduous log hauling is that maintenance and repair 
bills should be less than for cheap equipment per unit 
volume of logs hauled. Table 37 gives no indication of this. 
It may again be misleading by attempting to reduce the 
complexities of maintenance and repair over a very wide 
range of operating conditions to simple averages. There is 
also a very much wider range in price and quality for a 
given load carrying capacity in logg in g trucks than in 
crawler tractors and rubber-tyred skidders. For example mass 
produced prime movers of a given load carrying capacity may 
be purchased for $8,000 whilst 'custom-built' prime movers 
of supposedly the same legal load carrying capacity but 
having refinements, such as supercharged engine, automatic 
transmission or fluid flywheel drive, engine or exhaust 
brake, and differential lock which make it more adaptable 
to log hauling over poor roads may cost over $40,000. 
Load carrying capacity is more often determined by axle 
loading regulations for public roads than by the potential 
load carrying capacity according to manufacturers' 
specifications. Some log hauliers want to buy the best 
equipment they can afford, partly for prestige, partly 
because they think the more expensive equipment will give 
them the best return in the long run. In order to reduce 
their depreciation charges to an acceptable level they may 
have to write off such vehicles over a long period than 
they would for a cheap vehicle for the same number of miles 
per year. Column 2 of Table 35 illustrates this. However, 
increasing the life of a vehicle may increase maintenance 
and repair costs greatly in later years. Depending on 
actual depreciation and actual maintenance and repair 
bills there will be some point in the life of any vehicle 
or machine at which it should be taken out of service in 
order to minimise unit costs of production. This has been 
defined as the most economic life of the equipment. The 
figures in Table 35 are not at all helpful in this respect 
and must be treated with caution. Choice of suitable 
equipment in the logging industry is quite often based on 
subjective opinion and experience rather than on any 
rigorous analysis in engineering or economic terms. 
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Another possible reason for an increase in maintenance 
and repair charges per mile for the expensive vehicles is 
that most such vehicles have refinements such as those 
mentioned above which are usually beyond the capacity of a 
driver or a bush mechanic to cope with should anything go 
wrong. The cost of spares will be higher and the cost of 
labour could be very much higher since the mechanic will 
be highly skilled, and will be employed not by the logging 
contractor but by the service agency which will naturally 
make a charge for its employees' time. On the other hand 
repairs on cheap trucks can often be done either by the 
driver or a bush mechanic employed by the contractor. In 
the former case the labour consumed will often not be 
allocated so that the only charge to repairs may be replace-
ment parts if these are necessary. 
CHAPTER 6 
ASSOCIATED COSTS 
These are wages, workers compensation insurance and 
overheads. 
Wages 
If wages are on a time basis they are fixed by various 
State awards although over-award payments will have to be 
made in many cases. In order to attract labour, payments 
are often made by some form of contract or piecework 
system and these vary quite a lot from State to State, from 
various areas within each State and even within a single 
operation. In the two former cases the rates set will 
reflect differences in local customs and differences in forest 
types, e.g. it would be absurd to set the same piecework 
rates for logging in cypress pine on the western slopes of 
New South Wales as for logging blackbutt in the coastal 
forests of that State. Similarly even for a single species 
such as blackbutt there would be wide differences in rates 
when logging easy or very difficult country. 
Wage rates in snigging 
In New South Wales and Queensland, methods of stumpage 
appraisal include determinations of production costs and 
try to take into account variations in conditions as these 
influence logging costs. For example a method of assessing 
the snigging production potential of individual logging 
areas has been devised by C.H. Grugeon of the N.S.W. 
Forestry Commission(13) which takes into account the following 
factors: 
(i) Average log volume for the area. 
( ii) Segregation of logging areas according to slope 
classification. 
( iii ) Average snigging distance. 
(iv) Undergrowth. 
( v) Ground conditions, i.e . rough or smooth, rocky 
or wet. 
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(vi) Stand density. 
(vii) Track construction. 
(viii)Whether snigging uphill or downhill. This must 
be taken into account separately since the slope 
classification under (ii) does not distinguish 
this. 
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Since slopes vary very quickly in many hardwood logging 
operations in New South Wales on e area may be split up into 
several or all of the six slope cat egories distinguished by 
the N.S.W. Forest~y Commission and the proportions of each 
must be determined in order to calculate the overall effect 
on production of slope variations within any one area. 
By taking into account factors (i) to (viii) the N.S.W. 
Forestry Commission has devised a series of tables(13) 
which purports to give an estimate of the weekly production 
rate from any area. Assuming a snigging unit of standard 
equipment is used and can earn a certain weekly sum the 
unit cost of this production can be calculated. This unit 
cost is incorporated in the stumpage appraisal and the 
sawmiller is informed of this cost. He will try to do the 
work more cheaply but evidently the cost determined by the 
N.S.W. Forestry Commission will have an important bearing 
on any piecework rates since these are an important 
component of the cost structure. In fact, tractor drivers 
in hardwood snigging operations are often paid a percentage 
of the rate assessed by the N.S.W. Forestry Commission, 
usually between 25 and 33%. The assessed rate would vary 
from compartment to compartment, depending on the 
Commission's estimate of how much a tractor could be 
expected to snig in any particular compartment. An average 
rate in north coast hardwoods would be about 75¢ per 1 00 
super feet gross Hoppus. The tractor operator's share 
of this would be 19 to 25¢ per 100 super feet (sf). In a 
very difficult compartment the assessed rate might be as 
high as $2.80 per 100 sf in which case the operator's share 
might be between 70 and 90¢ per 100 sf. His gross earnings 
should in theory be much the same since the piecework rate 
goes up as the estimated production rate goes down and the 
relationship is linear. 
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In Queensland snigging costs are also estimated as p art 
of a stumpage appraisal procedure but with less prescrib e d 
attention to detail. Assessors, who are employees of th e 
Forestry Department, judge the average snigging load, t he 
length of snig and whatever else they might think c ould 
affect the logging operation in any given area. Cost s ar e 
determined by taking the wee kl y hiring cost of th e e quipmen t 
and the wages of a driver and o ffs ider, if an offs i der is 
employed, all of which are fixed b y In dustrial Awar d a n d 
will vary when the State awards vary. Whether wage s a re 
paid in terms of the award i s another matter but cer t a inly 
the award will be used as a guide. 
In other States snigging costs are not taken into 
account in any direct way in assessing royalties so t hat 
contractors will have no guide as to what rates th e 
appropriate forestry authority regards as reasonable. In 
these cases wages will be determined either by State awards 
or by negotiations between contractors and their empl o y ees o n 
piecework or sub-contract rates without benefit of stump a ge 
appraisal data. 
Wage rates in felling 
Fell i ng rates also vary widely from State to Stat e and 
within States. In New South Wales the basis of determina t i o n 
is a cutting unit consisting of two men using hand too l s. 
They are regarded as earning at the daily rate under the i r 
award so that a cost per unit log volume can be estima te d, 
known as the full felling rate, and is currently 32¢ per 100 
sf gross Hoppus in north coast hardwoods. With the advent 
of the chainsaw the efficienc~ of felling operations has 
improved rapidly, and one man with a chainsaw can easily 
outproduce the two men with hand tqols on which the awar d 
is still based, so that the full felling rate would never 
be paid. The actual rates in north coast hardwoods vary 
from 20 to 25¢ per 100 sf gross Hoppus and have been within 
this range for some years. There has, in fact, been a 
tendency for them to drop slightly as a result of very high 
earnings by timber fellers, improvements in the reliability 
and cutting efficiency of chainsaws and a cost squeeze 
which sawmillers have been forced to reduce production 
in 
costs 
as a result of increasing royalties, in order to maintain 
their selling prices at an acceptable level. A similar 
basis of determination is used in Queensland coastal 
hardwoods with a piecework rate of 45¢ per 100 sf gross 
Hoppus. The assessed rate for stumpage appraisal in this 
case is 50¢. 
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As a result of the systems used in New South Wales and 
Queensland for assessing piecework rates for felling, these 
rates tend to be high throughout hardwood operations in all 
States. However gross wages may not be particularly high 
if log allocations are so low that fellers cannot realise 
their full potential throughout the year, as commonly occurs 
in Queensland and to a lesser extent in New South Wales, 
or because of seasonal logging operations as in the alpine 
ash country of Northeastern Victoria. In the latter case 
logging may only be possible for about seven to eight months 
of the year. Offsetting further the tendency towards very 
high wages for fellers, despite the difficulties and 
dangers of the work, is that alternate opportunities for 
employment in country areas are often very limited and since 
the fellers are a small group and have no strong trade union 
to back them up, employers can and do reduce wage levels 
by paying as close to award wages as they possibly can. 
Since chainsaws are used and production is high, frequently 
long hours may be worked without benefit of overtime. The 
situation of very high earnings in one area and 
average earnings in another area perhaps only a hundred miles 
away is not uncommon. 
A recent development in the central area of eastern 
Queensland has been for one feller contracting to supply a 
mill with its total annual licensed capacity of 2,000,000 sf 
net Hoppus. He did, in fact, supply only 1,832,000 sf net 
Hoppus in the first year of contract, 1968/69, or the 
equivalent of about 2,300,000 sf gross Hoppus and was paid 
$8,500 for the year, i.e. a cutting rate of about 37¢ per 
100 sf gross. The normal Queensland cutting rate is 45¢ per 
100 sf gross Hoppus but presumably the cutter was willing 
to accept a lower rate per unit volume because of the higher 
guaranteed total volume. He was also supplied with fuels 
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and oils for his car and chainsaws as a fringe benefit. To 
fulfil the contract he had to take on a part time assistant 
for about 30 weeks and paid him $2,000 but this would leave 
him with a gross income of $6,500. Average earning for 
most cutters in the central Queensland area would be about 
$4,800 and at the normal rate of 45¢ per 100 sf gross Hoppus 
this would involve cutting a little over 1,000,000 sf per 
year. Since the Queensland stumpage appraisal system 
would allow the sawmiller 50¢ per 1 0 0 sf then the miller 
was, in theory, also earning about 10¢ per 100 sf from the 
felling operation. The actual margin is 13¢ per 100 sf but 
I am assuming the value of fringe benefits to the cutter 
would be about 3¢ per 100. 
The importance of this development is it provides a 
possibility for reductions in the selling price of sawn timber 
or at least maintaining it at presen~ levels in that the 
difference between the appraised felling rate and the actual 
rate paid is so wide that actual rates can, in theory, 
continue to rise for some time without the sawmiller feeling 
the pinch and having to increase his selling price to 
cover these increased rates, provided the Queensland Forestry 
Department does not increase its appraisal rate. If this 
happened the actual rates throughout Queensland would 
increase in step and the selling price of timber would 
inevitably go up. Sawmillers would probably argue that the 
Queensland Department of Forestry would be tempted to 
increase its stumpages as a result of a widespread reduction 
in unit costs of felling and they would derive no benefit. 
It seems unlikely there will be a rapid changeover to a 
more productive organisation of felling contracts of which 
the above is an example. 
Another sawmilling company on the north coast of New 
South Wales has a similar system in which a felling contract 
is let to one individual at 30¢ per 100 sf gross Hoppus. 
This individual then employs his own cutters at 20¢ per 
100 sf and covers them for workers compensation insurance. 
Wage rates in haulage operations 
Truck drivers, whether driving their own vehicles or 
driving as employees are usually paid on piecework rates. 
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These will vary a great deal depending mainly on the number 
of trips a driver can make each day from forest to mill and 
whether he is an owner driver or not. In New South Wales 
the piecework rates for truck drivers may be established on 
the same principle as for tractor drivers, i.e. as a 
This percentage of the rate assessed for stumpage appraisal. 
rate will take into account the class of road over which 
logs are to be hauled, of which four can be distinguished, 
varying from bush track to highway, and the distance 
travelled over each class of road. Allowance is also made 
for loading in the bush and unloading at the sawmill. 
In Australia, as in many other industrialised countries, 
wage rates have been increasing since 1945 and it has 
become a basic attitude of employers in the logging industry 
that where there are two or more alternative methods of 
logging at about the same unit cost the one in which the 
least labour is required should be used since the cost of 
labour is going up at a faster rate than the cost of 
machines. The assumption underlying this attitude is that 
production is efficient or at least cannot be increased by 
bringing in more labour at the same time reducing unit 
costs, because of restraints such as log quotas. 
Where the maximum potential of men or machines is not 
being realised and there are no restraints on output such as 
limited log allocations it would not necessarily follow that 
more mechanisation would be more effective than more men. 
The operation would have to be critically examined in all 
phases and it might be that a more efficient and cheaper use 
of existing machines could be obtained by using more men. 
This is particularly relevant to the hardwood logging 
industry, in which mass production techniques are impossible. 
The overall efficiency of a snigging operation may depend 
on the efficiency of a man or men in such work as hooking on 
at stump, unhooking at the landing and measuring logs, all 
of them entirely manual work by current methods. In other 
words, if by bringing in additional manpower the marginal 
increase in return is greater than the marginal increase 
in cost then increased profitability will result until the 
marginal cost equals the marginal return assuming a system 
capable of expansion. In most hardwood logging operations 
expansion of production is virtually impossible so the 
tendency has been to reduce the labour force to the lowest 
possible level consistent with maintaining log deliveries 
with existing machinery. 
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I have said that the cost of labour has been increasing 
at a faster rate than the cost of machines. Is this, in 
fact, true? It is virtually impossible to obtain sufficient 
information to determine how earnings of employees in the 
logging industry have increased in recent years. The best 
that can be done is to look at the sawmilling industry as 
a whole for each State. Bush workers generally earn more 
than sawmill workers so the figures given in Tables 38 and 
39 are not to be taken as indicative of an individual's 
average earning capacity in the logging industry but they do 
nevertheless indicate certain trends which must relate to 
the logging industry. 
Tab le 38 
Average annual wages in the sawmilling industry 
Average annual wage for sawmill employees % Annual increase 
Year N.S.W. VIC. QLD. TAS. S.A. W.A. N.S.W. VIC. QLD. TAS. S.A. W.A. 
46/47 549 558 526 512 566 550 
47/48 623 622 582 566 670 602 13. 5 5. 8 1 0.7 10.5 18.4 9.5 
48/49 688 726 660 638 72 4 660 10. 4 16.7 13.4 12.7 8. 1 9.6 
49/50 750 814 726 714 842 720 9 . 0 12.1 10.0 11.9 16.3 9. 1 
50/51 900 976 842 892 962 868 20. 0 19.9 16.0 24.9 14.3 20.6 
51/52 1140 1168 1048 1116 1230 1066 26. 7 19.7 24.5 25.1 27.9 22.8 
52/53 1224 1286 1154 1256 1324 1252 7 . 4 1 0 .l 10.l 12.5 7.6 17.4 
53/54 1323 1346 1200 1352 1576 1358 8. 1 4. 7 4.0 7.6 19.0 8. 5 
54/55 1380 1470 1272 1420 1516 1378 4 . 3 9.2 6.0 5.0 -3.8 1.5 
55/56 1458 1548 1326 1466 1580 1432 5 . 7 5. 3 4. 3 3. 2 4.2 3.9 
56/57 1533 1658 1410 1532 1638 1476 5 . 1 7. 1 6. 3 4.5 3. 7 3. 1 
57/58 1591 1724 1442 1558 1686 1516- 3 . 8 4.0 2. 3 1. 7 2.9 2 . 7 
58/59 16 31 1756 1522 1646 1710 1564 2 . 5 1. 9 5. 5 5.6 1.4 3. 2 
59/60 1742 1890 1564 1724 1734 1628 6 . 8 7.6 2. 8 4. 7 1.4 4. 1 
60/61 1827 1976 1660 1806 1816 1728 4 . 9 8.6 6.1 4.8 4. 7 6.1 
61/62 1862 2000 1700 1776 1812 1742 1 . 9 1. 2 2. 4 -1.7 -0.2 0.8 
62/63 1873 2086 1724 1852 1922 1786 o. 6 4. 3 1.4 4. 3 6.1 2. 5 
63/64 2023 2114 1776 1924 1960 1902 8. 0 1. 3 3.0 3.9 2. 0 6. 5 
64/65 2124 2248 1891 2070 2168 2004 5. 0 6.3 6. 5 7.6 10.6 5.4 
65/66 2190 2301 1984 2181 2154 2188 3 . 1 2.4 4.9 5.4 - 0 .7 9.2 
66/67 2327 2417 2092 2320 2290 2363 6 . 3 6.0 5.4 6.4 6.3 8.0 
67/68 2430 2547 2170 2425 N.A. 2477 4 . 4 5.4 3. 7 4. 5 N.A. 4.8 
-...J 
I..O 
Tab le 39 
Average annual percentage increases in wages 
in the sawmilling industry 
NSW VIC. QLD. TAS. 
Average annual increase 13. 4 12.6 12. 5 14.9 
% 46/47-53/54 
Average annual increase 4. 5 4. 3 4.2 4. 2 
% 54/55-67/68 
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S. A. W.A. 
15.8 13.8 
3. 5 4.6 
The rate of increase between 1946/47 and 1953/54 was 
exceptionally high. The whole of Australia was passing 
through a period of serious inflation such that the consumer 
price index for all groups as a weighted average for the 
six capital cities increased at an annual rate of about 1 0 .3 %. 
The rate of increase of wages in the sawmilling industry 
has dropped appreciably since 1953/54. Similarly inflation 
was brought under control and the consumer price index 
increased by only 2.56% per year. Table 4 0 gives the 
average annual wage per employee in manufacturing industries 
throughout Australia from 1954/55 to 1965/66. 
Table 40 
Average annual wage in manufacturing industries 
Year 
54-55 
55/56 
56/57 
57/58 
58/59 
59/60 
60/61 
61/62 
62/63 
63/64 
64/65 
65/66 
Average annual wage per 
employee in manufacturing 
industries throughout Australia 
1579 
1675 
1744 
1801 
1854 
1992 
2072 
2185 
2228 
2323 
2484 
2581 
Average annual wage increase 
% annual 
increase 
6. 1 
4. 1 
3. 3 
2. 9 
7. 4 
4.0 
5. 5 
2.0 
4. 3 
6.9 
3.9 
= 4.6% 
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The average annual wage per employee in all manufacturing 
industries throughout Australia is higher than the average 
annual wage per employee in the sawmilling industries of 
each State, and the annual rate of increase is higher except 
for the sawmilling industry in Western Australia. We should 
not make too much of these differences since the majority 
of sawmills are in the countryside and rural living is 
generally considered to be cheaper than urban. On the other 
hand the Australian countryside has rather little to offer 
young people on low wages in the sawmilling industry and the 
average age of sawmill and bush employees is certainly going 
up in some parts of Australia despite the fact that the 
level of skill demanded of newcomers to the industry is 
very low. 
The logging industry is labour intensive, i.e. the 
value of production per unit of labour relative to many 
other industries is low and this places the industry in an 
increasingly unfavourable position as the price of labour 
increases relative to those industries which are less 
labour intensive. With the prevalence of limited log 
allocations in the logging industry the possibilities for 
increases in labour productivity, i.e. increasing the 
amount and value of production per unit of labour, are limited 
so that increases in the cost of labour would compel saw-
millers to increase the mill door sale value of sawn timbers 
to recover these increased costs and still stay in business. 
Workers Compensation Insurance 
Workers Compensation insurance payments are made on the 
basis of so much per $100 of payroll. Again these vary 
widely from State to State reflecting differences in the 
frequen~y and severity of injuries which in themselves could 
be related to many factors such as the extent to which each 
State imposes safety requirements by regulation; the 
attitude of employers towards employees and their willingness 
to spend money on safety training , safety education and 
safety engineering; the attitude of workmen towards their 
own personal safety and that of their workmates ; and the 
environment in which operations go on. In general the 
logging industry has one of the worst accident records of 
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any in the country. To some extent this is because the bush 
environment is potentially more dangerous than that of an 
automobile factory for example. On the other hand there is 
a lackadaisical and laisser-faire attitude towards safety 
requirements throughout the industry , bred of ignorance of 
what the high accident rate is costing the industry. Where 
enlightened companies have set about reducing the number 
and severity of accidents substantial improvement has been 
achieved . The total costs of accidents cannot be derived 
from Workers' Compensation payments only. According to 
Heinrich (14) the additional costs to employers may amount 
to four times as much as those directly arising from such 
payments. These additional costs arise from the time lost and 
consequent loss of production as a result of an accident. A 
number of these additional costs can be distinguished. 
The time lost between the occurrence of an accident and 
the arrival of a replacement is an obvious one. This may 
be abnormally high in logging operations which are 
frequently in remote areas, and where the production team 
may consist of a cutter, a tractor driver and a truck driver. 
An accident to any one of these men could result in a 
lengthy delay. The time lost by other employees who stop 
work to help an injured man is another source of additional 
cost. In the case of a fatal or very serious accident 
there is a profound sense of shock which usually prevents any 
work at least for the rest of the day, and there will be a 
pronounced drop in morale for several days afterwards which 
will reduce production. In the event of death time will be 
lost be employees in attending official enquiries. In 
addition there are several costly indirect losses associated 
with the disruption of the production team's working methods. 
The replacement may be less skilled than the injured man 
and even if he becomes more skilled there will be a ' settling-
in ' period both for the replacement and the rest of the 
gang which may result in reduced production for some time. 
When the injured man returns to work there will be a further 
disruption and he will take time to reach his former 
efficiency. The opportunity costs of management and 
supervisory staff diverted from their normal work are also 
a result of the direct and indirect time lost on the accident. 
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Considerable management time must be spent investigating the 
causes of the accident, arranging for production to 
continue as soon as possible, preparing accident reports and 
attending enquiries. 
Evidently many of these additional costs are very 
difficult to measure, virtually impossible in small scale 
logging operations where managerial control may be rather 
tenuous and accurate records non-existent. These costs are 
absorbed in a number of ways, e.g. in piecework rates, over-
heads, and in the case of machinery standing idle as a 
result of an accident to a workman, in having to meet fixed 
costs such as depreciation, hire purchase payments and 
insurance from a reduced level of production, hence reduced 
earnings. Offsetting this of course may be the influence 
of a small annual log allocation. Injuries and even 
occasional deaths may not be regarded . with sufficient concern 
if the log allocation can still be delivered and a profit made 
in spite of these factors. The only incentivesto increasing 
the safety of operations in the bush may be humanitarian ones 
and the oft-used slogan that 'safety pays' unappealing 
except in large organisations where it can be made to pay. 
Rates in various States for Workers' Compensation 
Insurance are given in Table 41. They should be regarded 
as maxima since insurers would offer discounts or rebates 
if the accident record of a particular employer was good. 
However, since the accident record of most employers in 
the logging industry is poor these maximum rates would not 
be too far removed from the average for the logging industry 
as a whole. 
There are a number of variations in the way in which 
risks are classified in each State but the rates given in 
Table 41 pertain to all bush operations such as felling, 
trimming, snigging, and hauling to mill with some minor 
exceptions in Tasmania. 
Table 41 
Workers' Compensation Insurance rates for 
logging operat i ons in Australia 
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State Rate per $10 0 of payroll at July 1970 
Victoria 
W. A. 
N . S . W. 
Tasmania 
$23.33 
9.06 
12.75 
8.72 ½ 
The Workers' Compensation Insurance rates only will be 
used as an item of cost. The additional costs arising as a 
result of accidents will be taken into account in other 
ways such as fixed costs of machinery, overhead costs of 
management and so on; an interesting example of important 
cost savings which could be achieved if a good safety program 
was put into effect which will not be directly reveal e d in 
the accounts. 
Overheads 
These may be defined as those general expenses which 
cannot be directly charged to any particular aspect o f a 
logging operation; for example supervisory and clerical 
work, transport of workmen, service journeys, wet time and, 
in operations of a sufficient size, administrative and 
office salaries and expenses at levels higher than those 
included in local supervision . Many of these are difficult 
if not impossible to determine accurately in most small 
scale logging operations. The F&TB costing procedure 
allocates overheads as 25% of wages for purposes of cost 
estimations (1 and 2). There are no published data of 
overhead costs in the logging industry so that this figure 
of 25% of wages might best be regarded as a contingency 
allowance to cover overheads. In default of anything better 
it will be used in subsequent analyses where appropriate. 
CHAPTER 7 
TAX AT IO N 
Primary producers 
In Australia those regarded as primary producer s 
are eligible for important tax 
concessions. 
The law defines primary produ cti on as resulting fro m 
(i) cultivation of land 
(ii) the maintenance of animals or poultry for the 
purpose of selling them or their bodily 
produce including natural increase 
(iii) fishing 
(iv) forest operations. (15) 
Forest operations have qualified as primary p rodu c t io n 
from 1st July 1963. They are defined as the business o f 
planting, tending or felling of trees in a plantation o r 
forest. In the amendment to the Act forest operations al s o 
included transporting trees or logs to a mill or processing 
plant . However correspondence with the Taxation Depar t men ts 
has revealed that log hauling from forest to mill is no t 
regarded as primary production even when specialised vehicles 
such as log jinkers are used. (Appendix 5.) 
Investment and depreciation allowances 
I n effect a logging contractor qualifies as a primary 
producer insofar as his felling, extraction from stump t o 
roadside and loading operations are concerned but not log 
hauling to a mill or processing plant. Items of equipment 
such as chainsaws, crawler tractors, rubber tyred tractors, 
skidders, and loaders of various kinds would qualify for 
the investment allowance of 20% of the purchase~ price for 
the first year if such equipment is owned by the contractor, 
and would also qualify for the special depreciation 
allowance to primary producers of 20% of the purchase price 
for the first five years on all equipment first used after 
June 30th 1963. Normal depreciation in accordance with 
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from primary production. This has a marginal relevance to 
the financing problems of logging contractors in that if 
the lessor cannot depreciate equipment which is being used 
for primary production at the favoured rates which apply 
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to this category then the terms of lease will, unavoidably, 
be less favourable than they might be to the lessee. Much 
more significant however is that a logging contractor as 
a primary producer might be less tempted to lease equipment 
because he believes the investment and depreciation 
allowances he can claim as owner are so good. Leasing simply 
cannot compete as effectively as it can when dealing with 
non-primary producers. 
Averaging 
A primary producer is allowed to average his taxable 
income over a five year period before determining his tax 
liability subject to some limitations depending on whether 
taxable income in the current year or his average income 
over the current and preceding four years exceeds $16, 000 . 
He is also allowed the option of either withdrawing from 
averaging or not applying averaging from the beginning. 
In the former case he may go back to averaging under certain 
restricted conditions which will be discussed shortly. 
In the latter case he may enter the averaging system at any 
time but cannot subsequently withdraw. 
Where full averaging provisions apply, a primary 
producer is taxed on his income of the current year at the 
rate of tax applicable to the average of his incomes for 
that year and the four previous years. 
this. 
Table 42 illustrates 
Table 42 
Determining taxable income from average 
income assuming averaging from 1965/66 
Year Taxable income 
1965/66 $7,000 
1966/67 8,000 
1967/68 9,000 
1968/69 12,000 
1969/70 15,000 
Average income 
$7,000 
7,500 
8,000 
9,000 
10,200 
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The tax rat e i s calculate d on the average income and a pp l ied 
to the taxable income for each year. 
Averaging obviously cannot be a pp li e d until at least 
the sec?nd year of operations. It is, in f act, no t applied 
until taxable income of one year is equal to or gre ater tha n 
that of the previous year. The p rev i ous y e ar then b ecomes 
the first year f or averaging as in Tabl e 4 2. Th is me ans 
average income must be e qual to or l es s th an t axable income 
in the year in which averaging is first e ff ecti v e . 
43 illustrates this. 
Table 43 
The start of averaging 
Year Taxab l e i ncome 
Start of o p erations 1966-67 $6, 000 
19 6 7-68 5 , 000 
First year of 
averaging for income 
tax purposes 196 8 -69 1 , 600 
1969-7 0 8, 000 
Table 
Average inco me 
$6 , 000 
5 , 500 
1 , 600 
4 , 800 
The averaging provisions do not start until 196 9 /7 0 with 196 8 / 
69 as the first year f or averaging. During the firs t three 
years taxation is determined a t the rate a pp ropr i ate f o r th e 
taxable income in each of the three years. In 1969/ 70 the 
tax rate is determined from the average i ncome of $4, 800 
and then applied to the taxable income of $ 8 , 000 . 
The advantages likely to accrue from averaging wil l b e 
most important in the early years of starting a log g i n g 
contract business when large payments to acquire the 
necessary machinery and equipment will have to be made. 
Subsequently as the business builds up average income may 
exceed taxable income in some years and a contractor ma y 
decide to terminate averaging. 
For averaging purposes primary producers fall into o ne 
of four classes, depending on the taxable income and the 
average income. Table 44 shows this. 
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Table 44 
The effect of averaging incomes on the 
tax paid by primary producers 
Taxable income 
$16,000 or less 
Over $16,000 
Over $16,000 
$16,000 or less 
Terminating averaging 
Average income 
*$16,0 00 or less 
Over $16,000 
$16,000 or less 
$Over $16,000 
Effect 
Full effect of 
averaging on all 
taxable income 
Averaging has no 
effect. Same rates 
of tax as for non-
primary producers. 
Averaging on the 
first $16,000 of 
taxable income. 
Full rates on the 
balance. 
Averaging has no 
effect but the rate 
of tax is that for 
a taxable income of 
$16,000. 
Averaging may be terminated by written application to the 
Commissioner of Taxation. Election to withdraw, as introduced 
in 1951, was irrevocable and in general this would still be 
the case as the law stands. However a primary producer who 
withdrew from averaging in the year 1965-66 or earlier "may 
elect to come back into the system in any of the four income 
years 1966-67 to 1969-70. In the year of re-entry, he will 
be treated as if he had never withdrawn from the system so 
that if for example he elects to re-enter averaging in 1968-69 
and he had been a primary producer in each of the four years 
preceding 1968-69 his average income of that year will be 
calculated as the average of his taxable incomes of the years 
from 1 9 6 4 - 6 5 to 1 9 6 8 - 6 9 i n c 1 u s i v e . "( 1 5 ) The ch o i c e o f on e 
of four years allows primary producers to defer re-entry 
until the lower incomes of recent difficult drought years 
*The limit was raised from $8,000 to $16 , 000 in 1966/67. In 
some cases , such as where tax able income is less than $8,000 
and average income more the substitution of $16,000 for 
$8,000 would be to the financial disadvantage of the taxpayer. 
In such cases the $16 , 000 limit in averaging would not 
operate until the first year in which it would benefit the 
taxpayer. 
90 
have the most effect in calculating average income. A 
primary producer who does re-enter the averaging system cannot 
subsequently withdraw. The effect of these provisions would 
probably be negligible in the case of a logging contractor 
since forest operations have only been classified as 
primary production since July 1st 1963. However many primary 
producers are continuing to go through difficult times as 
a result of continuing drought, wheat surpluses and low 
prices for wool so that other amend ments to the income tax 
regulations may be made in the future to help tide primary 
producers over the lean years. Forest operations might 
gain marginal benefits from such possible amendments so 
as well to be aware of all the possibilities. 
Provisional tax 
it's 
In 1944 'pay as you earn' was brought into the Australian 
tax system. Provisional tax is the ~eans by which people, 
whose incomes are not derived from salaries or wages, pay 
current tax out of current income. 
Provisional tax for any year is initially determined by 
the tax paid on the previous year's income. If there are 
variations in the actual tax rates from one year to the 
next provisional tax would be adjusted accordingly. However 
income tax to primary producers does not have to be paid 
before 31st March in the current year and if the assessment 
arrived after that date the primary producer has thirty 
days grace in which to pay. 
Tax assessment will have been adjusted by the· amount 
by which provisional tax exceeded or fell short of the 
actual tax liability for the previous year plus the assessed 
provisional tax for the current year. 
i.e. If provisional tax paid for year A-1 = $x 
Actual tax liability for year A-1 = $y 
Provisional tax for Year A 
Then tax assessment for year A 
= $z 
= $(y-x+z) 
By March 31st or by such later date as the assessment 
becomes payable a primary producer may make his own 
assessment of current year ' s income from which the Income 
Tax Department can recalculate provisional tax. Exercising 
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this option would only be worthwhile if the primary 
producer believed his income in the current year was going 
to be substantially less than in the previous year. An 
u nderestimate by more than 20% may incur penalties since 
the Commissioner of Taxation might regard this as an 
attempt to withhold revenues from the Government. If the 
primary producer accepts the original assessment of 
provisional tax, even though it is based on an assumed 
income in the current year which is substantially less than 
the actual , the taxpayer is not penalised. 
Although provisional tax replaces pay as you earn for 
the primary producer it doesn't become due until at least 
three-quarters of the financial year has passed. This is 
another advantage for the primary producer and therefore 
one which logging contractors can also use. 
The effect of income tax on a logging contractor 
It is impossible to make many worthwhile generalisations 
about the impact of income tax on a logging contractor at 
this stage. In terms of the various methods by which 
ownership or use of a machine can be acquired an individual 
assessment of each case would have to be made. However 
taking advantage of the income tax provisions for primary 
producers does mean that a logging contractor who is 
involved not only in felling, snigging and loading but 
also hauling, should keep accounts for felling, snigging 
and loading separate from hauling since the latter phase 
of a logging operation is not regarded as primary production. 
CHAPTER 8 
PRODUCTIVITY AND PROFITABILITY IN THE 
LOGGING INDUSTRY 
The present situation 
There is very little information freely available within 
the hardwood logging industry pertaining solely to that 
industry on which to make any assessments of general value. 
However a recent report of the Economic Study Group on the 
Australian Sawmilling Industry gives some interesting 
information and opinions. (16) Since the logging industry 
is part of the sawmilling industry it is likely the same 
general conclusions would apply to both. 
Although the report gives no figures for the total 
capacity of existing sawmilling plant those associated with 
the industry say the capacity of exi~ting plant is greater 
than needed, both to process the amount of wood available 
and satisfy market demand. 
reasons for this: 
The report gives a number of 
(i) Idle capacity owing to a decreasing supply of raw 
material. In certain regions, particularly 
southern Queensland, many mills are cutting below 
capacity and others have ceased production 
because of a shortage of sawlogs. 
( ii) Idle capacity 
outlets up to 
capabilities. 
States. 
because of an inability to find 
the level of production 
This is in evidence in some 
(iii) Undeveloped capacity owing to ineffective use 
of equipment. 
(iv) Log inputs available to many millers are 
insufficient to utilise fully the production 
capacity of modern equipment. 
In view of these factors it is not surprising the 
industry is having difficulty in functioning profitably. 
In a paper presented to the All Australia Timber Congress 
in 1969 (17) K.O. Humphreys compared the profitability of 
nineteen public companies in the Australian timber industry 
between 1965 and 1968 and showed that the profit of these 
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nineteen companies dropped from $3,658,000 in 1965 to $2,317,000 
in 1968, a trend opposite to that generally experienced 
throughout the Australian economy. It may be said that 
these figures are not representative, that private companies 
or family businesses are more in evidence than public 
companies in the timber industry and that they are more 
efficient. Such a claim cannot be proved or disproved but 
the 19 companies surveyed represented over 40% of the fixed 
asset investment in the industry. 
Humphreys advocated that for public companies the 
minimum desirable profit after-tax would be 10% on share-
holders funds. To achieve this a company would have to earn 
about 18% on shareholders funds before-tax. In fact the 
19 companies earned an average of only 5.6%. 
The Economic Study Group (16) concluded "that a major 
re-equipment program will have to be · undertaken by many 
sectors of the industry over the next five to ten years". 
This conclusion is rather confusing in view of the Study 
group's remarks relating to idle capacity. A good deal of 
this idle capacity is obsolete so that a case can still be 
made for a major re-equipment program if accompanied by re-
structuring of the industry by amalgamation and takeover. 
Finance to pay for re-equipment must come either from 
retained profits or borrowings. The latter are usually 
obtained on the basis of past and prospective profit 
performance. Past performance has not been very convincing 
and prospective profits are even less convincing if no 
consideration is given to a possible re-structuring of the 
industry. 
The cost of all Australian logging operations for mill 
logs was about $44,000,000 in 1967/68. This was about 
64% of the total cost of logs at mill skids, or 20% of the 
cost of sawmilling operations. The Economic study group 
in a questionnaire sent out to sawmillers asked if any 
comparative cost studies had been undertaken in their 
logging operations. Not one of the hundred and twenty firms 
which returned the questionnaire replied affirmatively. 
Subsequent discussions with many sawmillers revealed the 
same lack of reliable information for their own specific 
operations. 
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This thesis has attempted to gather what little general 
information we do have on the costs of logging operations. 
The stage has been reached where it should be possible to 
analyse a typical logging operation in terms of the 
productivity required to ensure profitability and to determine 
possible rates of return. 
Costs and productivity 
The analysis will be restricted to the snigging and 
loading phases of such an operation . This can only be done 
in a rather general way since for particular circumstances 
the figures for maintenance, repairs, fuel and oil costs 
and overheads could be misleading. On the other hand a 
reasonable comparison of alternative methods of acquiring a 
machine can be made. 
I shall take the costs derived previously in this thesis 
for a conventional tracklaying tractor having a purchase 
price of $55,000 and try to discern within what must be 
fairly wide limits because of lack of specific data, annual 
levels of production which would justify the use of such a 
machine at specific costs of production. The method, if 
not the results, will have general applicability. 
From the vie wpoint of a logging contractor, all costs 
involved in logging operations must ultimately be met out of 
revenues. There are costs which the community and posterity 
may have to meet such as degradation or destruction of the 
forest through uncontrolled exploitation, soil eros ion, 
stream turbidity and siltation, disturbance of the water 
balance, elimination of suitable habitats for fauna and 
flora, removal of existing or potential recreational values 
of forests and so on. Such costs raise much broader and more 
profound issues than this thesis is attempting to discuss 
and few, if any, logging contractors would feel concerned 
with these in financial terms. 
A tractor such as the one under discussion would derive 
most of its earnings from snigging or snigging and loading 
and any earth-moving and clearing essential for these 
operations, although it might also be used for additional 
works such as road construction, dam sinking, land clearing 
for agriculture or afforestation and such like. These 
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additional works may or may not be reliable sources of revenue 
and since they occur spasmodically I shall exclude them from 
the analysis. 
Whether logs are loaded as well as snigged by the same 
tractor depends to some extent on organisational or operational 
considerations. It is common for tractors to do both part-
icularly where a sawmiller does not let out snigging and 
hauling on separate contracts. If separate contracts are made 
then the haulage contractor may load his own trucks if he has 
the facilities since this could provide him with additional 
revenue. If the total volume involved is small, e.g. less 
than 1,500 to 2,000 cubic feet per day a log truck may use 
a single drum winch fitted on the chassis at the rear of 
the cab to parbuckle logs on to the jinker usually from an 
elevated roadside bank. If the total volume from what is, 
organisationally, a single extraction operation is large 
enough, e.g. more than 5,000 to 10,000 cubic feet per day, a 
separate loading device such as a front end loader or mobile 
crane may serve several tractors and trucks. In very 
difficult country, where cycle times for snigging may be more 
than half an hour, serious delays could occur if trucks had 
to wait for tractors to return to the landing before loading 
could start so that sometimes for purely operational reasons 
such as this a truck driver may load his own vehicle using a 
truck mounted winch. 
Unit costs of production and unit contract rates 
If a profit is to be made from any contract operation 
the unit cost of production must be less than the unit 
contract rate. Contract rates for snigging and loading are 
usually confidential. In New South Wales and Queensland 
rates are established for stumpage appraisal purposes based 
upon the assumed earning capacity of specific tractors 
working under measured or estimated conditions and producing 
at levels assessed as reasonable under such conditions. A 
profit margin is supposedly incorporated within the assumed 
earning capacity so that if a sawmiller is doing his own 
logging then: 
Unit cost of production plus profit per unit 
volume equals assessed unit snigging and 
loading rate for stumpage appraisal. 
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If the sawmiller uses a contractor the situation is slightly 
different since the sawmiller may derive profit from the 
logging operation as well as the contractor in which case: 
Unit cost of production plus contractor's profit 
per unit volume plus sawmiller ' s profit per unit 
equals assessed unit snigging and loading rate 
for stumpage appraisal. 
The sum of the first two terms of the above equation equals 
the contract rate per unit volume. 
I could have used the term 'notional profit' in the 
above expressions when referring to sawmiller's profit since 
it need not necessarily be a real figure at all. Sawmillers 
don't make a profit from logs; logging contractors do . 
The sawmiller's profit is made from sawn timber. How 
realistic a sawmillers 'profit ' from logging operations might 
be depends on actual unit costs of production and on how 
realistic assessed snigging and loading rates are. This is 
impossible to determine since the rates establish as part 
of the stumpage appraisal procedure are confidential to the 
appropriate forestry authority and the individual sawmiller 
concerned, whilst actual contract rates are confidential to 
the sawmiller and his contractor. 'On site' analysis of 
a going operation in order to determine a unit cost of 
production is also difficult and often not very useful because 
of the variations in environmental and operating conditions 
likely to be encountered. My estimates will be based on a 
possible range of unit costs of snigging production plus a 
unit loading cost of l.5¢per cubic foot. Unit loading costs 
can and do vary, but the range of variation for the same 
machine is much less than in snigging; the only major 
variables being the average log volume and the distribution 
and frequency of the log volumes which go to make the 
average. On the other hand since average log volume is an 
important factor in snigging production as well as loading 
there could be a relationship between unit costs of snigging 
and unit cost of loading in any one operation using one 
machine for both operations since those logs which have been 
snigged must also be loaded. 
Total annual costs of production 
The large variation in fixed annual costs depending on 
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the method by which the type of machine under discussion is 
acquired has already been demonstrated. If we bring together 
these fixed annual costs and the variable and associated 
costs we can estimate a unit cost of production for any given 
level of production. Quite obviously we can only do this 
accurately from actual cost data. Such data is virtually 
impossible to get. The large pulp and paper companies and 
and their associated forest enterprises do keep accurate 
accounts but are naturally unwilling to make these figures 
available and in any event this thesis is not directly 
concerned with these large companies except insofar as they 
may employ many small contractors to do their logging. The 
small contractors, whether employed by large pulp companies 
or by sawmillers, usually do not keep sufficiently accurate 
and detailed books of accounts to apportion costs 
satisfactorily for analytical purposes. A recent tendency 
has revealed itself for some of the large companies to insist 
on their contractors' employing qualified accountants, other-
wise no contract, a very desirable development towards a 
better knowledge of costs. Offsetting this, I have 
consulted with officers of sawmillers ' associations in 
several states and none of them has any detailed information 
as to what it costs their members to run heavy equipment in 
the logging industry. 
Fixed costs can be assessed sufficiently accurately in 
advance but the accuracy of variable costs depends on strict 
book-keeping and correct allocation. Associated costs of 
labour, workers ' compensation and overheads can be estimated 
fairly accurately in advance. In default of complete data 
on which we can rely we must make do with what we have, 
bearing in mind that variable costs may be subject to some 
error. Tables 45 to 49 show fixed, variable and 
associated costs based on figures previously derived or 
presented in this thesis for the tractor under discussion. 
The associated costs are based on New South Wales experience. 
The number of hours worked by the tractor per year is taken 
as 1 , 200. I have made an assumption in these tables that 
whatever the 
same. There 
level of production variable costs remain the 
are characteristics of the hardwood logging 
industry which tend to reduce the inaccuracies inherent in 
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such an assumption. The most important of these is the 
prevalence of fixed log allocations which must have a 
depressing effect on general levels of efficiency within the 
in d ustry. Significant improvements in production levels could 
be achieved for very little additional gross cost if log 
a l locations were big enough to encourage this. As it is, 
there is little incentive to increase production rates if 
this means a logging tractor will only work nine months of 
the year, for example, rather than twelve in order to achieve 
a predetermined annual level of production, unless additional 
work , such as road construction, dam sinking, land clearing 
for agriculture or afforestation and such like is available. 
The possibility of additional work might not be a strong 
enough incentive to efficiency in the major operation. 
Studies carried out by logging research officers of the 
F&TB have shown that gross improvements in production rates 
can be obtained by apparently quite minor improvements in 
method or technique involving little or no additional work 
for a machine although a slightly higher level of skill, 
judgement and forethought from the operator may be required. 
Such applied research has shown disappointing results 
because the hardwood logging industry continues to work 
within a restrictive straitjacket of limited log volumes. 
There is another, and more important assumption, which 
affects both the fixed and variable costs; namely that the 
economic life of the tractor used as an example is eight 
years. The most economic life of any machine is that life 
which minimises the unit cost of production and in practice 
this will vary for operational and financial reasons. 
The means by which the most economic life of logging 
machines working in Australian hardwood forests may be 
determined have not yet been developed. In the meantime 
what is a commonly accepted figure has been adopted. This 
implies that though the commonly accepted figure does not 
necessarily give the lowest unit cost of production it 
gives an ' acceptable ' unit cost. 
The effects of inevitable increases in costs as a result 
of wage , 
ignored. 
price of machinery and other increases have been 
This is justifiable if one assumes that returns 
also increase ' pari passu' as a result of endemic inflation. 
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Tab le 45 
Total costs for cash purchase 
Year Annual fixed Variable costs Associated To t al 
costs* costs** c o st s 
1 5411 5482 5510 1 6 ,4 0 3 
2 5147 6 0 3 2 551 0 1 6 , 6 89 
3 49 78 9882 551 0 20 ,37 0 
4 4809 6032 551 0 1 6 ,351 
5 4713 7132 551 0 17,35 5 
6 4646 1 0 982 5510 21,13 8 
7 4555 7132 5510 17,197 
8 4510 9882 551 0 19,90 2 
Table 46 
Total costs for hire purchase over three years 
Year Annual fixed 
costs*** 
Variable and associated 
costs 
Total costs 
1 
2 
3 
4 
5 
6 
7 
8 
* 
18947 
18683 
18514 
920 
824 
757 
666 
621 
10992 
11542 
15392 
11542 
12642 
16492 
12642 
15392 
29,9 39 
3 0 ,22 5 
33,9 06 
12,462 
13,4 6 6 
17,249 
13,3 0 8 
16, 0 13 
These differ 
profit at 6% 
from those given in Table 24 since an assumed 
has been ignored and sinking fund deprec i ation 
at 6% has been used plus insurance. This is because in 
subsequent analysis breakeven levels of production are 
calculated for a range of returns per unit volume of 
throughput. 
** Associated costs are based on the assumption that the 
tractor operator does not have an assistant. 
***These differ from those given in Table 25 since interest 
charges other than those which must be met in the hire 
purchase payments have been excluded since these interest 
charges would normally be regarded as part of profit by 
a logging contractor. 
Year 
1 
2 
3 
4 
5 
6 
7 
8 
Year 
1 
2 
3 
4 
5 
6 
7 
8 
Table 47 
Total costs for hire purchase over 5 years 
Annual fixed Variable and associated 
costs costs 
13,347 
13,083 As for Table 46 
12,914 
12,745 
12,649 
1,030 
939 
894 
Table 48 
Total costs for leasing over five years then 
re-leasing for three 
Annual fixed Variable and Associated 
costs costs 
15,336 
15,072 
14,903 As for Table 46 
14,734 
14,638 
2,692 
2,601 
- 8,440 
100 
Total costs 
24,339 
24,625 
28,306 
24,287 
25,291 
17,522 
13,581 
16,286 
Total costs 
26,328 
26,614 
30,295 
26,27 6 
27,280 
19,184 
15,243 
6,952 
Table 49 
Total costs for leasing over three y e ars 
followed by ownership for five 
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Year Annual fixed 
costs 
Variable and Associated 
costs 
Total costs 
1 
2 
3 
4 
5 
6 
7 
8 
24,862 
24,598 
24,429 
565 
469 
402 
311 
-10,734 
As for Table 46 
35,854 
36,140 
39,821 
12,107 
13,111 
16,894 
12,953 
4,658 
The variations from year to year in total annual owning and 
operating costs according to the method of acquisition are 
indicated in Tables 45 to 49. 
Break-even levels of annual production 
Table 50 shows the minimum and maximum hourly costs 
derived from these Tables for e ac h of the methods assuming 
1,200 productive hours per year . 
Table 50 
Minimum and maximum hourly costs 
for each method of acquisition 
Method of acquisition 
Cash purchase 
Hire purchase over 
3 years 
Hire purchase over 
5 years 
Leasing for 5 years 
re-leasing for 3 years 
Leasing for 3 years 
followed by ownership 
Minimum cost/hr. 
$13.63 
10.39 
11.32 
5.79 
3.88 
Maximum cost/hr. 
$17,62 
28.26 
23.59 
25.25 
33 . 18 
The variations in hourly costs for other than cash 
purchase are quite extreme and for a logging contractor 
owning and operating one machine would be serious. The more 
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machines owned the less the variations would be from year to 
year provided the machines were acquired at planned intervals 
and always provided the logging contract was large enough 
to justify several machines . 
The variations in log volumes required from year to year 
in order to break even at various average contract rates are 
shown in Table 51. The break even point is defined as the 
point at which the gross receipt s equal gross cost and there 
is no return on the investment. 
Table 51 
Break even annual log volume (in ' 000 's c ubic fe e t) 
Av e rage co n tract rate s 
in cents / cub. f t. 4 6 8 1 0 
Min . Max. Mi n. Max . Min. Max. Min. 
Cash p urchas e 40 9 5 2 8 2 7 3 3 5 2 204 264 1 6 4 
Hir e p urchase over 3 
yea r s 312 8 48 2 0 8 5 6 5 1 5 6 42 4 12 5 
Hire purchase over 5 
years 3 40 70 8 22 6 47 2 17 0 354 13 6 
Leasing for 5 years 
re-leasing fo r 3 174 7 57 116 505 87 397 7 0 
Le a s i ng for 3 years 
foll owe d by o wn e rshi p 11 6 99 6 78 66 4 58 4 9 8 47 
Max. Mi n. 
2 11 136 
3 39 10 4 
28 3 113 
303 5 79 
39 8 38 
12 
Max. 
1 76 
28 3 
2 36 
2 5 2 
3 32 
1-J 
0 
w 
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The figures in the minimum columns represent the break-
even annual log volume in the year of minimum cost, those 
in the maximum columns the break-even annual log volume in 
the year of maximum cost, for each method of acquisition. 
For example, if we assume an average contract rate of eight 
cents per cubic foot loaded on truck then for cash purchase 
the break even volumes would vary between 204,0 00 and 264,000 
cubic feet ·per year. In order to make a profit each year 
a contractor's log allocation should exceed the maximum 
log volume. This might be quite practicable if a machine 
has been purchased for cash but becomes less practicable 
when one of the methods of debt financing is used, partic ularly 
the short term ones. For example leasing for three years 
followed by ownership would imply an annual log allocation 
of more than 500,000 cubic feet for a contract rate of eight 
cents per cubic foot, in order to make a profit every year; 
or an average hourly combined snigging and loading rate 
of more than 416 cubic feet, assuming 1,200 productive 
hours per year. 
The answer to the problem of widely varying annual 
costs for a single machine is to have several machines so the 
variations can be flattened out. This requires a sufficiently 
large volume of logs to justify several machines and that 
these machines have been purchased at appropriate intervals. 
Assume a contractor owns four tracklaying tractors of the 
type described and these a re purchased or acquired at 
intervals of two years then from the seventh year his annual 
costs will alternate between two values only. 
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Tab le 5 2 
Minimum and maximum hourly costs assuming 4 tractors 
each having an economic life of eight years 
Method of 
acquisition 
Cash purchase 
Hire purchase 
over 3 years 
Hire purchase 
over 5 years 
Leasing for 5 
years, re-
leasing for 3 
Leasing for 3 
years then 
ownership 
Annual costs 
for 7th, 9th, 
11th yr. & 
so on 
71,325 
90, 619 
91,517 
99,146 
101,739 
Average* 
hourly 
cost per 
tractor 
$14.86 
18.88 
19.07 
20.66 
21.20 
*l,200 hours per tractor per year 
Annual costs Average 
for 8th, 10th hourly cost 
12th yr. & so per tractor 
on 
74,080 $15.43 
75,949 15.82 
82,720 17.23 
79,026 16.46 
69,799 14.54 
Table 53 gives the break-even annual log volumes per tractor 
assuming a fleet of four tractors for various average contract 
rates. 
Table 5 3 
Break even annual log volumes per tractor in ' 000's of cubic feet 
assuming a fleet of four 
Average contrac t rate in 
cents p e r cub i c foot 4 6 8 1 0 
Min. Max. Min. Max. Mi n. Max. Mi n . Max . 
Cash p u r chase 4 46 463 2 9 7 30 9 2 2 3 2 32 17 8 185 
1H ire p urchase over 3 
years 47 5 56 6 31 6 3 7 8 2 37 2 83 19 0 2 2 7 
IHi re p urchase o v er 5 
years 517 572 34 5 3 8 1 25 9 2 8 6 2 0 7 229 
[Leasing for 5 years 
re-leasing for 3 494 6 2 0 329 4 13 2 4 7 31 0 19 8 2 4 8 
!Leasing for 3 years 
then ownership 436 636 291 424 21 8 318 17 5 2 5 4 
12 
Min. 
14 9 
158 
1 72 
1 65 
145 
Ma x . 
1 54 
1 89 
19 1 
2 07 
22 0 
f--' 
0 
CJ) 
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If the fleet consists of eight tractors each having a 
life of eight years and these are purchased at one year 
in t ervals then the total annual costs are the sums of the 
separate annual costs for each method of acquisition and there 
is no variation from year to year. Table 54 shows this. 
Table 54 
Average hourly costs assuming a fleet of 
eight tractors 
Method of acquisition Total annual costs 
$ 
Average hourly 
cost per tractor 
in$ 
Cash purchase 145,405 15.15 
Hire purchase over 
3 years 166,568 17.35 
Hire purchase over 
5 years 174,237 18.15 
Leasing for 5 years 
re-leasing for 3 178,172 18.56 
Leasing for 3 years 
then ownership 171,538 17.87 
Following on from Table 54 the break even annual log 
volumes per tractor will also remain the same from year to 
year as indicated in Table 55. 
Table 55 
Break even annual log volumes per tractor 
in 000 ' s of cubic feet assuming a fleet of eight 
Average contract rate 
in cents/cubic foot 4 6 8 10 
Cash pu·rchase 454 303 227 182 
Hire purchase over 
3 years 521 347 260 208 
Hire purchase over 
5 years 544 363 2 7 2 218 
Leasing for 5 years 
re-leasing for 3 557 371 278 223 
Leasing for 3 years, 
12 
151 
174 
181 
186 
then ownership 536 357 268 214 179 
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In practice con tractors with a sufficiently large through-
put to justify eight tractors, for example, would not have 
the same type of machine throughout their operation but would 
be able to use specialised machines for particular phases. 
These would bring some variations into the total costs from 
year t o y ear b ut should enable the contractor nonethel ess to 
reduce them and his unit costs. The advantages accr uing 
from large scale operations are b oth finan~ial and 
operational. Few of the mach ines use d in snigging and 
loading operations in Australian hardwood fores 'ts were designed 
primarily for such work. The heavy duty tracklaying tractor 
which has been taken as an example ~hroughout this t hesis is 
basically an earth moving machine but by minor modificat ion s 
and sometimes expensive attachments such as a towing winch 
and logging arch it has established itself as a versatile 
logging machine. Other machines such as rubber-tyred skidders 
and front end loaders have been available for some years but 
they are more specialised in what they can do and can only 
be introduced where operations are big enough to justify 
specialisation of function. 
Investment appraisal based on discounting techniques 
Suff ici ent information has been brought together to 
attempt an analysi s of a logging tractor as a single invest-
ment. There are a number of approaches to investment 
appraisal based on discounting techniques. 
(i) Benefit/cost ratio. 
( ii) Annual capital charge. 
(iii) Net present value 
( iv) Internal rate of return. 
These are: 
The areas in which the methods can be used overlap but 
the first two are inappropriate to the purposes of the 
present analysis. However they do merit some discussion . 
Benefit/cost ratio 
Benefit/cost ratio is the result of dividing anticipated 
discounted gross revenues by anticipated discounted gross 
costs for any particular project. Any ratio greater than 
1 is profitable. It can be useful in large scale analyses 
in wh ich not only direct benefits and costs of a project 
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are taken into account but the economic benefits and 
costs to the community at large. In these circumstances 
the exact meaning of profitability may become confused. 
It could be used in the present analysis since net present 
value , internal rate of return and benefit/cost ratio are 
algebraically equivalent, merely expressing different 
relationships between the same streams of discounted costs 
and discounted returns. However benefit/cost ratio 
gives no idea of the absolute level of gains or losses 
involved and for this reason is not considered here. 
Annual capital charge 
The annual capital charge method is identical to 
capital recovery depreciation "and can be used whenever 
a capital investment gives rise to a more or less constant 
net cash flow and long term operating costs tend to be 
stable" (9). It assesses profitability by calculating the 
average annual capital charge (depreciation plus interest) 
and comparing this with the annual net cash flow which is 
assumed to be constant from year to year. If the net 
cash flow is greater than the annual capital charge the 
investment is profitable. It could be suitable for 
analyzing cash purchase of the logging tractor in the 
present analysis but not for hire purchase or leasing. 
It has already been dealt with under capital recovery 
depreciation in Chapter 2 and will not be taken any 
further. 
Net present value 
The net present value (NPV) of any project can be 
found by discounting at the appropriate rate of interest 
all future net cash flows to their present value equivalence. 
i.e. NPV equals discounted stream of returns minus discounted 
stream of costs. If all returns are regarded as occurring 
at the end of each year and if discounted returns 
minus discounted costs in 
then NPV = 
where n is the 
project and r is the rate 
rate of interest could be 
any one year are equal to A 
n 
A 
n 
(l+r) n 
life of the machine or 
of interest. The appropriate 
the cost of capital to the 
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entrepreneur or, for a logging contractor, could be 
the minimum rate of return which he would accept on his 
investment. If NPV is positive at this minimum acceptable 
rate of return then the investment could be regarded as 
profitable. NPV says nothing about the actual rate of 
return on capital although this can be calculated by 
what is in effect a further exten sion of the determination 
of NPV. 
Internal rate of return 
The internal rate of return (IRR) of any investment 
is defined as the rate of interest which discounts all 
future net cash flows so that they equal its capital cost. 
In these circumstances NPV equals zero. 
If C = the initial capital cost and subsequent 
capital costs are treated as negative cash flows then 
C = A 
n 
- n ( 1 + r) 
The internal rate of return is the value for r which satisfies 
the above equation. 
In leasing a special circumstance arises in that 
initial capital is zero. In such a case one might define 
the IRR as the rate of interest which equalises discounted 
returns and discounted costs. However the method is 
unhelpful in practice since very high rates of return can 
be derived which are a meaningless measure of the 
profitability of an enterprise. In those circumstances 
NPV is a better method of assessment. 
Investment analysis of a single logging tractor 
The analyses will be carried out in order to elucidate 
either NPV or IRR or both, wherever appropriate, for an 
investment in a single logging tractor of the type used as 
an example throughout this thesis. 
In order to have some sort of acceptable starting 
point for the analysis I shall assume before-tax returns 
of 10 , 15 and 20 % on initial capital when purchasing for 
cash plus provision for depreciation on a sinking fund 
basis at 6% per year. The range of before-tax returns 
has been selected since this would be considered normal for 
the degree of risk involved in the logging industry at the 
lower and higher levels of profitability. 
(i) 10 % o f in itial capital 
De p re c i a t i on provision 
Gross retu rn on capital 
Average g r o ss a nnual cost** 
= $5 ,500 
= $ 4,2 44 
= $9, 7 44 
=$1 3,932 
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p.a. 
p.a. * 
p.a. 
Assume gross ann ual revenue = gross annual return on capital 
+ average gross annual 
gross annual revenue before tax =$23 , 676 
(ii) S i mil a r l y f or a return of 15% on initial capital, 
gross an n u a l r evenue before tax =$26,426 
and for a r e turn of 20% gross annual 
(iii)revenue bef o re tax =$29 , 176 
Th ese t h re e levels of gross annual revenue , subject 
to some minor v a r iations discussed later , will be used 
cost 
in subsequent a nalyses whether the machine has been acquired 
by cash or hire p urc hase or by lea s i'ng . This is not 
an unreaso n able pro cedure to adopt since gross annual 
revenue in s mal l s cale hardwood logging operations would 
be relat i vely st able for any one machine because of quota 
restrictions. S i mil a rly the gross annual revenue will 
not be affected by t he method by which a machine is acquired. 
*Deprecia t io n pr o v i s ion f or purposes of investment 
analysis will no lo n g e r be regard e d a s an item of cost but 
as part of the re turn on the inve s tment. It is a cost 
which in fact d oes n o t have to be met immediately and 
indeed i n an expa nding business depreciation provisions 
may be used as a re a dily available source of further 
investment funds. Beca u se of the particular nature of a 
hardwood logging co nt r actor ' s business where the possibilities 
of expansion are negligible depreciation provisions 
should be r egarde d as an item of annual cost . They a r e 
nonetheless a retu rn on invested capital . The invested 
capital less resale v alue may be regarded as being 
consumed over the life of the ma chine and the d ep re ciation 
provisions are t h e r et u rns which make good this consumption 
so tha t at t h e e nd of a machine ' s life initial capital 
invested has been retained within the business . 
** This exclude s depreciation provisions since these are 
included a s pa rt of the return on capital . 
The three levels of revenue may be equated with specific 
levels of produ ction at a given ave r age annual contract 
rate. However I am makin g an assumption previously 
discussed which cannot be strictly correct; that whatever 
the level of gross revenue, i . e. the level of production 
at any particular contract rate or rates, the variable 
costs of operation remain the same. This cannot be so, 
but the inaccuracies are probably more apparent than real 
because of the production strait-jacket within which 
most of the industry is working. The inevitable 
diseconomies of low levels of production will offset 
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the increased costs implicit in higher levels of production 
through increased charges for fuels, oils and lubricants 
and for maintenance and repair bills. The fixed costs, 
by definition, remain the same whatever the level of 
production and the associated costs of wages, workers 
compensation and overheads are unlikely to alter by very 
much. A modification of Parkinson's First Law might 
best summarise the situation; that costs expand to fill the 
space allotted to them whatever the level of production. 
There will be some minor variations in the levels 
of gross revenue depending on the method by which a machine 
is acquired. This is because provisions for depreciation 
are assumed to be earn ing at 6% per annum . These 
variations have most effect when a machine is purchased 
for cash. 
Estimates of Net Cash flow, NPV and IRR before tax 
To estimate NPV an d IRR gross annual revenues and 
gross annuql costs must be known . These are then discounted 
to year zero either at rates of interest deemed appropriate 
in order to determine a NPV at each specific rate or 
alternatively at a rate of interest previously defined 
as the IRR which a£ter discounting to year zero gives 
a NPV of zero. Tabl es 56 to 60 show the gross annual 
costs and returns for five methods 0£ acquisition and 
three levels of re venue. 
Gros s 
Year Gross annual costs Level 1 
0 55,000 0 
1 12,159 23,676 
2 12,445 23,931 
3 16,126 24 , 201 
4 12,107 24,487 
5 13,111 24,791 
6 16,894 25,112 
7 25,453 25,453 
8 15,658 36,814* 
*Includ e s 
T a b le 5 6 
Ca sh pu rch ase 
annua l r e venue 
Level 2 Level 
0 0 
26,426 29,176 
26,681 29,431 
26,951 29,701 
27,237 29,987 
27,541 30,291 
27,862 30,612 
28,203 30,953 
3 
39,564* 42 , 314* 
resale value of tractor 
Net 
Level 1 
- 55,000 
11,517 
11,486 
8,075 
12,380 
11,680 
8,218 
12,500 
21,156 
of $11$000 
cash flow 
Level 2 
-55,000 
14,627 
14,236 
10,825 
15,130 
14,430 
10,968 
15,250 
23,906 
Level 3 
-55,000 
17,017 
16,986 
13,575 
17,880 
17,180 
13,718 
18,000 
26,65 6 
I-' 
I-' 
w 
Tab le 5 7 
Hire purchase over 5 years 
Gross annual revenue 
Year Gross annual costs Leve 1 1 Level 2 Leve 1 3 
0 13,000 0 0 0 
1 24,339 23,676 26,426 29,176 
2 24,625 23,676 26,426 29,176 
3 28,306 23,676 26,426 29,176 
4 24,287 23,676 26,426 29,176 
5 25,291 23,676 26,426 29,176 
6 16,894 23,676 26,426 29,176 
7 12,953 23,714 26,464 29,214 
8 15,658 34,754* 37,504* 40,254 
*Includes resale value of tractor of $11,000 
Net cash flow 
Level 1 Level 2 
-1 3,000 -13,0 00 
-663 2,087 
-949 1,801 
-4,63 0 - 1 ,880 
-611 3,361 
-1, 615 1,135 
6,782 9,532 
10,761 13,511 
19,096 21,846 
Level 3 
-13, 000 
4,837 
4,551 
870 
6,111 
3,885 
12,282 
16,261 
24,596 
...... 
...... 
.i::,. 
Table 58 
Hire purchase over 3 years 
Gross annual revenue 
Year Gross annual costs Level 1 Level 2 Level 3 
0 13,000 0 0 0 
1 29,939 23,676 26,426 29,176 
2 30 ,225 23,676 26,426 29,176 
3 33,906 23,676 26,426 29,176 
4 12 ,107 23,676 26,426 29,176 
5 13,111 23,697 26,447 29,197 
6 16,894 23,720 26,470 29,220 
7 12,953 23,744 26,494 29,244 
8 15,658 34,769* 37,519 40,269* 
*Includes resale value of tractor of $11,000 
Net 
Level 1 
-13,000 
-6,263 
- 6,549 
-10,230 
11,569 
1 0 ,586 
6,826 
1 0 ,791 
19,111 
cash flow 
Level 2 
-13,000 
-3, 513 
- 3,799 
-7,480 
14,319 
13,360 
9,576 
13,541 
21,861 
Level 3 
-13, 000 
-76 3 
-1, 0 49 
-4, 730 
17,069 
16,110 
12,326 
16,291 
24,611 
I-' 
I-' 
u, 
Table 59 
Leasing for 5 years followed by re-leasing for 3 years 
Gross annual revenue Net cash 
Year Gross annual costs Level 1 Level 2 Level 3 Level 1 Level 
0 0 0 0 0 0 0 
1 26,328 23,676 26,426 29,176 -2,652 908 
2 26,614 23,676 26,426 29,176 - 2,938 - 188 
3 30,295 23,676 26,426 29,176 - 6,619 -3,869 
4 26,276 23,676 26,426 29,176 -2,600 15 0 
5 27,280 23,676 26,426 29,176 -3,604 - 854 
6 19,184 23,676 26,426 29,176 4,492 7,242 
7 15,243 23,676 26,426 29,176 8,433 11,183 
8 17,952 34,676* 37,426* 40,176* 16,724 19,474 
Includes resale value of $11, 0 00 
flow 
2 Level 
0 
2,848 
2,562 
-1,1 1 9 
2 , 90 0 
1 , 896 
9 , 992 
13 , 933 
22 , 224 
2 
t-' 
t-' 
~ 
Table 60 
Leasing for 3 years followed by ownership 
Gross annual revenue 
Year Gross annual costs Level 1 Level 2 Level 3 Level 1 
0 0 0 0 0 0 
1 35,854 23,676 26,426 29,176 -12,178 
2 36,140 23,880 26,630 29,380 -12,260 
3 39,821 24,096 26,846 29,596 -15,725 
4 12,107 23,676 26,426 29,176 11,569 
5 13,111 23,676 26,426 29,176 10,565 
6 16,894 23,676 26,426 29,176 6,782 
7 12,953 23,676 26,426 29,176 10,723 
8 15,658 34,676* 37,426* 40,176* 19,018 
Includes resale value of $11,000 
Net cash 
Level 
0 
-9,42 8 
-9,510 
- 12,975 
14,319 
13,315 
9,532 
13,473 
21,768 
flow 
2 Level 
0 
-6,678 
-6,760 
-10,225 
17,069 
16,065 
12,282 
16,223 
24,518 
3 
1--' 
1--' 
-.J 
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The ca s h flo ws shown in Tables 56 to 60 have been analysed 
using a programm e d eveloped by Daniel E . Chappelle of the 
United States Forest Service. (18) Tables 61 to 63 show the 
NPV at various r at es of interest starting at 5% and increasing 
by 5% intervals u p to 40%, or until a negative NPV is reached, 
and also t he IRR. 
Cash purchase 
Interest 
rate NPV IRR 
5 22,030 
10 7,660 
15 -2,937 
20 13.46 
25 
30 
35 
40 
Table 61 
Level 1 of gross annual revenue 
Hire purchase 
for 5 years 
NPV 
5,374 
-1,027 
IRR 
9.04 
Hire purchase 
for 3 years 
NPV 
9,768 
989 
-4,991 
IRR 
10.71 
Leasing for 5 
years followed 
by re-leasing 
for 3 
NPV 
4,794 
839 
- 1,579 
IRR 
11.47 
Leasing for 3 
years followed 
by ownership 
NPV 
7,047 
-3,52 8 
IRR 
9.71 
I-' 
I-' 
I.O 
Cash purchase 
Interest 
rate NPV IRR 
5 39,810 
10 22,330 
15 9,403 
20 
-37 6 19.78 
25 
30 
35 
40 
Table 62 
Level 2 of gross annual revenue 
Hire purchase Hire purchase Leasing for 5 
for 5 years for 3 years years followed 
by re-leasing 
for 3 
NPV IRR NPV IRR NPV IRR 
23,150 27,540 22,570 
13,640 15,660 15,510 
7,069 7,349 10,760 
2,433 23.49 1,441 21.52 7,517 
-895 -2, 819 5,270 
3,696 
2,582 
1,787 
Leasing for 3 
years followed 
by ownership 
NPV IRR 
24,820 
14,320 
7,188 
2,302 23.21 
-1,067 
...... 
tv 
0 
Ca sh purchase 
Interest 
rate NPV IRR 
5 57,580 
10 37,000 
15 21,740 
20 10,180 25.79 
25 1,232 
30 -5,814 
35 
40 
Table 6 3 
Level 3 of gross annual revenue 
Hire purchase Hire purchas e Le asi ng for 5 
for 5 ye ars for 3 years years followed 
by re -leasing 
for 3 
NPV IRR NPV IRR NPV IRR 
40,920 45,320 40,340 
28,320 30,330 30,180 
19,410 19,690 23,100 
12,990 39.81 11,990 33.16 18,070 
8,260 6,336 14,420 
4,719 2,115 11,740 
2,020 -1, 076 9,727 
-7 05 8,196 
Le asing for 3 
years followed 
by ownershi p 
NPV IRR 
42 , 600 
2 8 ,990 
19,530 
12,850 
8,087 
4,648 
2 ,146 
317 
I--' 
N 
I--' 
The net cash flows for all methods of acquisition 
other than cash purchase are all negative for level 1 
returns whilst hire purchase or lease payments are being 
made except for the re-leasing period of 3 years in 
Table 59 although the return over the life of the mach ine 
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may be satisfactory. Even with level 2 and level 3 returns 
some of the net cash flows are negative during the hire 
purchase and leasing periods and if leasing for 3 years 
all net cash flows are negative during this period. 
This means, of course, that in these years the contractor 
would be running at a loss although the gains of subsequent 
years might offset this over the life of the machine. 
Wages, at $4,000 per year are part of the cost and if the 
contractor operates the machine himself he might accept 
less in wages during the lean years if he has a reasonable 
assurance of eventually making a profit. Even so, 
assuming my estimates are sufficiently accurate, returns at 
level 1 for hire purchase over three years, leasing for five 
years and leasing for three years, returns at level 2 for 
hire purchase over three years, leasing for three years, 
and the 3rd year of leasing for five years and returns 
at level 3 for leasing for three years and the 3rd year 
of hire purchase over three years are too low to provide 
bare wages. In these circumstances the contractor must have 
additional sources of revenue to see him through or 
alternatively an additional source of debt financing such 
as a bank overdraft. In the latter case, the return to 
the contractor will be reduced but if he can borrow money 
at a lower rate than the IRR of his own enterprise he 
may still make a satisfactory profit. However unless the 
contractor has these additional sources of finance 
availabl8 to him then the options given cannot be considered. 
Before proceeding to a discussion of net present 
value (NPV) and internal rate of return (IRR) it is important 
to be clear on the meaning that can be attached to them 
in the context of Tables 61 to 63. 
The NPV represents the logging contractor's prospective 
increase in wealth or prospective capital gain at the 
stated rate of interest. The appropriate rate of interest 
would be a measure of the degree of risk involved in the 
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logging operation or pu t in another way that rate of 
interest which would have to be offered to attract investment 
into the logging industry. For an individual logging 
contractor other, non-economic, factors might have to be 
taken into account such as pride of ownership and working for 
oneself which might tend to reduce the minimum return which 
such an individual would find acceptable. However this could 
surely not be less than about 10 % before-tax in Australia's 
general economic climate and in the particular hazards of 
the logging industry would more likely by about 15%. In 
general a return of 20% before-tax would be regarded as 
reasonable by those for whom pride of ownership and working 
for oneself has no emotive appeal to offset financial judgment. 
With these generalisations in mind we may now proceed to 
an analysis of NPV and IRR for the three levels of cash flows 
given above. 
Table 61 giving details of NPV and IRR at level 1 of 
gross annual revenue suggests that at this level any of the 
methods of acquiring the machin= would not be very profitable, 
all of them except cash purchase giving a ret u rn of about 
10% and in the case of leasing the NPV at 10% being either 
very inadequate when leasing for five years followed by 
re-leasing or, in fact , negative when leasing for three 
years. Even in the case of cash purchase a return of 13\% 
might be regarded as inadequate. 
At levels 2 and 3 of gross annual revenue, returns 
are satisfactory for all methods of acquisi tion . 
The analysis based on net cash flows, NPV and IRR is 
summarised in Table 64. 
Table 64 
Before tax analysis of net cash flows (NCF), NPV and IRR 
Cash purchase Hire purchase Hire purchase Leasing 
over 5 years over 3 years over 5 years 
Level of 
trevenue NC F NPV or IR R NC F NP V or IRR NC F NPV or IRR NCF NPV or 
1 0 ? 0 X X X X X 
2 0 0 0 0 X 0 ? 0 
3 0 0 0 0 ? 0 0 0 
0 = satisfactory 
X = unsat i s fa cto ry 
? = dou b t f u l 
Leasing 
over 3 
IRR NCF NPV 
X 
X 
X 
years 
o r I RR 
X 
0 
0 
I-' 
N 
~ 
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Table 64 suggests that cash purcha se wi ll ensure profit-
ability at all three levels of revenue although level 1 i s a 
distinctly marginal operation, h ire purchas e · over five years 
with the given init i al deposit will give a satisfactory profit 
at levels 2 and 3, hir e purchase ove r thre e years may be 
satisfactory at level 3, leas ing for five years followed by 
re-leasing for three years is satisfactory at level 3 and 
may be satisfactory a t level 2, whilst leasing for three 
years followed by ownershi p is u nsatisfactory at all levels . 
Levels of gross annual revenue de p end on the contract 
rates negotiated per unit volume logged and the total volume 
logged annually. Table 65 shows, for each method of 
acquisition deemed satisfactory, the total annual volume 
which would have to be logged at specific average contract 
rates. 
Gross annual 
revenue 
23,676 
26,426 
29,176 
Table 65 
Annual log volumes in cubic feet required for 3 levels 
of gross annual revenue and a range of 5 contract rates 
Methods of acquisition estimated 
as satisfactory 
Contract rate in cents Eer cubic ft. 
Cash purchase only 
Cash purchase, hire 
purchase over 5 years, 
possibly leasing for 
5 years 
Cash purchase, hire 
purchase over 5 years, 
leasing over 5 years, 
possibly hire purchase 
over 3 years 
4 6 8 10 12 
591,900 
660,650 
729,400 
394,600 295,950 
440,433 330,325 
486,267 364,700 
236,760 
264,760 
291,760 
197,300 
220,217 
243,133 
I-' 
N 
O'I 
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An average contract rate for snigging and loading in New 
South Wales would be about eight cents per cubic foot 
implying an annual log volume of about 295,95 0 to 364,70 0 fo r 
returns of 10 to 20% for those methods of acquisition likely 
to be profitable. 
Hourly costs (before-tax) 
The F&TB costing procedure was originally developed to 
give approximate hourly costs which could readily be related 
to hourly rates of production det erm ined by time study 
procedures; hence allowing unit costs to be calculated. 
This approach, despite the inevitable approximations involved, 
had the advantage of permitting comparisons to be made 
simply. The costing procedure developed in th is thesis is 
more complex but nonetheless can be adapted to give average 
hourly costs at specific rates of return. 
If we take the stream of costs involved in any one 
method of acquisition and discount these we obtain a single 
discounted cost at year zero. If this single discounted cost 
is then converted to an annuity payment over eight years, 
i.e. the assumed life of the machine, each payment falling 
due at the end of each year using the same rate of interest 
for calculating the annuity payment as was used in determin in g 
discounted cost we have an average annual cost at a 
specific rate of return. This may be converted to an hourly 
cost by dividing by the number of hours worked per year, 
e.g. 1,200 hours. 
Table 66 
Average hourly cost to include a r ate of 
return of 10% 
Method of Discounted cost Annuity for 
acquis iti on 8 years 
Cash purchase 126,566 23,724 
Hire purchase 
for five years 132,516 24,839 
Hire purchase 
for 3 years 13 0 , 502 24,473 
Leasing for 5 yrs 
followed by re-
leasing for 3 130,593 24,479 
Leasing for 3 yrs 
f ollowed by 
ownership 132,272 24,794 
Average hourly 
cost 
19.77 
20.77 
20.39 
20.40 
20.66 
Table 67 
Average hourly cost to include a rate of 
return of 15% 
Method of acquisition Discounted Annuity for 
cost 8 years 
Cash purchase 116,315 25,921 
Hire purchase for 5 
years 115,142 25,659 
Hire purchase for 3 
years 114,906 25,607 
Leasing for 5 years 
followed by re-leasing 
for 3 111,410 24,828 
Leasing for 3 years 
followed by 
ownership 115,409 25,719 
Table 6 8 
Average hourly cost to include a rate of 
return of 20% 
Method of acquisition Discounted Annuity for 
cost 8 years 
Cash purchase 107,128 27,920 
Hire purchase for 5 
years 101,554 26,466 
Hire purchase for 3 
years 102,582 26,734 
Leasing for 5 years 
followed by re-leasing 
for 3 96,441 25,133 
Leasing for 3 years 
followed by 
ownership 102,042 26,593 
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Ave rage 
ho ur l y 
cost 
21 .60 
2 1 .38 
2 1.3 4 
20 .6 9 
21. 43 
Average 
hourly 
cost 
2 3. 2 7 
22.06 
22.28 
20.94 
22.16 
It is important to be clear what meaning can be 
attached to the average hourly costs derived in Tables 
1 29 
66 to 68. They are those which must be charged by the 
contractor on an hourly basis over the life of the machine 
in order to ensure a particular rate of return i.e. 
10 , 15 o r 20%. They are average figures just as those 
derived in the FAO and F&TB procedures are average figures 
but derived by a possibly more accurate method in that 
account is taken of the worth of money in relation to time. 
They are nonetheless subject to many of the limitations 
of those derived by other techniques. They do not give 
actual costs at any particular time so that whilst the 
average hourly cost of leasing over five years for rates 
of return of 15 and 20% may be less than for any other 
method of acquisition the gross annual costs during the 
leasing period may be so high as to make leasing un-
acceptable if revenue is too low. However Table 59 
indicates this is not the case for level 3 of gross annual 
revenue, and that even for level 2 of gross annual revenue 
leasing for five years would be feasible if during year three 
a negative net cash flow of $3869 was acceptable after 
wages amounting to $4,000, had been paid. Additional debt 
finance would only have to be found for this one year. 
Average hourly costs could be useful in estimating 
the most economic life of a machine since that would 
be the life at which the average hourly cost was least 
assuming the same level of annual production could be 
maintaine d . 
Tables 66 to 68 show that the higher the rate of 
return incorporated within the cost structure the more 
favourable in terms of average hourly costs do hire 
purchasing and leasing become, subject to the disadvantages 
previously discussed. The differences between hire 
purchase over five years and three years and leasing for 
three years are minor at rates of return of 15and 20% 
a conclusion strengthened by the values for NPV at 15% 
and 20% in Tables 62 & 63 so that other factors such as 
the characteristics of the cash flows or the effect of 
taxation may be mo re important. The data given in Tables 
65 to 68 are present e d in Fi gu re 2 which sh ows t hat fo r 
rates of return of les s than 1 2% cash pu rchase g ives t h e 
lowest average hourly co s t but above this, leas ing f or 
five years followed by re-leasing for t hr e e is mor e 
favourable. The high initial capit a l input i n the c ase 
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of cash purchase is having a proportionally greater ef fect 
on discounted cost at the higher rates of return than 
at the lower. On the othe r h a nd, when one is leasi n g or 
hire purchasing, what a r e, in e ff ect, deferred cap i t al 
inputs involved in leasing and hire purchase payments a r e 
having a proportionally lesser effect on discounted cost 
at the higher rates of return, than at the lower. I n 
summary, high rates of return before-tax favour leas i n g . 
The after-tax situation will be examined later. 
The New South Wales Forestry Commission uses a deta iled 
appraisal system for determining stumpages . One of the 
factors taken into account is the cost of snigging. 
P.17A of the Commission's current Economics and Market i n g 
Bulletin (19) has a schedule of snigging rates based 
on Grugeon's work(l3)and assuming a 80 to l00HP crawle r 
tractor costing $85.30 per day. The schedule consists 
of a column for daily volumes in super feet Hoppus, volume s 
wh i ch the Commission regard as a reasonable level of 
production for any one set of conditions with a correspond ing 
appraised snigging rate per 100 super feet Hoppus. The 
r elationship on which the rate is based is a simple one, 
i.e . the cost per day ($85.30) equals the daily volume 
expressed in units of 100 super feet Hoppus times the 
sn i gging rate per 100 super feet hoppus. 
If now we assume that for a bigger and more expensive 
tractor such as the one discussed throughout this 
thesis and which would have a horsepower of about 150 the 
snigging rate remains the same, then the production per d ay 
must increase in order to offset the higher cost of the 
bigger machi n e. 
Average hourly cost o f the bi g ge r tractor based o n 
discounted costs c onverted t o an annui t y for eight years, 
assuming cash purchase and a return 
24= 
23 
22 
2 
Figure 2 
Average hourly costs for various methods 
of acquisition for a $55,000 tracklaying 
tractor, assuming a life of eight years 
and a resale value of $11,000 
Average hourly cost 
in dollars 
I 
,/ Cash 
130a 
purchase 
Hire purchase for 3 yrs. 
/Leasing for 3 yrs. 
I / 
1/ 1/Hire purchase for 5 yrs. 
/~ 
/ 
---------
----- Leasing for 5 yrs. 
-____,----
-
2 I 
I 
I 
10% 15% 20% 
Rate of return 
derived from costs of 10 % = $19.77 
Cost per day of six 
hours = $118.62 . 
The increase in production required of the larger machine 
= 100 (118.62 
8 5. 3 
= 39%. 
85 . 3) 
Similarly for other levels of return the increases in 
production required above the levels given by the New 
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South Wales Forestry Commission i n its Economics and Marketing 
Bulletin can be estimated. 
NPV and IRR after tax 
Taxation will have an important bearing on the rate 
of return on any investment. Logging contractors will 
pay income tax as individuals and will make their returns 
on'Form B - Business and Professional'. In effect taxable 
income is determined by deducting from total business 
income plus interest on extraneous investments of one 
kind or another, certain allowable business deductions, 
which may or may not be actual costs , plus other deductions 
for rates and taxes, rents and commissions paid etc. and 
the usual personal deductions all~wed by the Australian 
income tax system. Personal deductions will have very little 
to do with the business as such but must be taken into 
account otherwise it is impossible to determine net taxable 
income. Deductions other than business deductions are 
actual costs except for allowances for dependents so that 
in order to do an after-tax analysis, reasonably representative 
values must be placed on these although they are so small 
relative to business deductions that quite wide variations 
will not have a very pronounced effect. These values are: 
Rates and land taxes 
Dependents (wife and 4 children) 
Medical, dental, optical, pharmaceutical 
and hospital expenses 
Life assurance 
Education expenses 
Total 
$ 
50 
988 
250 
750 
200 
2 , 238 
It is assumed the total of $2 , 238 will remain the same from 
year to year. 
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Allowable business deductions will vary from year to year 
and will also depend on whether the logging contractor is 
classified as a primary producer or not. For the succeeding 
analyses the figures derived from the before-tax analyses 
will be used on the assumption the tractor is used for 
snigging or snigging and loading only, hence on primary 
production. Chapter 7 has already dealt with taxation 
provisions peculiar to primary production. 
incorporate these in after-tax calculations. 
It remains to 
Tables 69 to 71 
give the total deductions allowed f or the various acquisition 
procedures at three levels of gross annual revenue. These 
deductions include investment and depreciation allowances, 
hire purchase interest charges, and leasing payments where 
appropriate; general business deductions such as maintenance 
and repair charges, fuel and oil costs, appropriate over-
heads, insurance and workers' compensation, and the personal 
and other allowances of $2,238 previously discussed. Wages 
have not been allowed for as a business deduction since the 
logging contractor has been assumed to be an owner operator. 
When a negative net taxable income has been incurred in any 
one year this has been carried forward as an allowable 
deduction in the following year. Because of this the total 
deductions will vary according to the level of gross taxable 
income or gross annual revenue. 
Tab le 69 
Total allowable deductions from gross taxable 
income for the various acquisition procedures for 
level 1 of gross annual revenue 
Method of acg:uisition 
Year Cash purchase Hire Hire Leasing for 
purchase purchase 5 years, re-
over 5 over 3 leasing for 
Leasing 
3 years, 
then 
for 
years years 3 ownership 
1 32,397 36,177 36,177 25,016 30,692 
2 30,404 37,964 37,964 26,642 37,994 
3 31,837 43,432 43,432 31 , 949 48,773 
4 28,981 44,881 41 , 101 33 , 237 35,022 
5 26,843 47,334 39 , 774 35 , 529 22,695 
6 17,184 3.8, 790 31 , 209 29 , 275 15,132 
7 11,191 26,305 18,680 19,080 11 , 191 
8 13,896 16,487 13 , 896 16,186 13,896 
Year 
1 
2 
3 
4 
5 
6 
7 
8 
Year 
1 
2 
3 
4 
5 
6 
7 
8 
Table 70 
Total allowable deductions for level 2 of 
gross annual revenue 
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Method of acquisition 
Cash purchase Hire Hire Leasing for 
purchase purchase 5 years, re-
over 5 over 3 leasing for 
years years 3 
32,397 36,177 36 ,177 25,016 
27,654 35,214 35, 214 25,302 
26,337 37,932 37,932 28,983 
21,345 36,631 32,851 27,521 
22,349 36,334 28,774 27, 063 
15,132 25,040 17,459 18,059 
11,191 11,191 11,191 13,481 
13,896 13,896 13,896 16,186 
Table 71 
Total allowable deductions for level 3 of gross 
annual revenue 
Leasing for 
3 years 
then 
ownership 
30,692 
35,244 
43,273 
26,772 
11,695 
15,13 2 
11,191 
13,8 96 
Method of acquisition 
Cash purchase Hire 
purchase 
over 5 
years 
32,397 36,177 
24,904 32,464 
25,364 32,432 
21,345 28,381 
22,349 26,129 
15,132 15,132 
11,191 11,191 
13,896 13,896 
Hire 
purchase 
over 3 
years 
36,177 
32,464 
32,432 
24,601 
22,349 
15,132 
11,191 
13,896 
Leasing for 
5 years, re-
leasing for 
3 
25,016 
25,302 
28,983 
24,964 
25,968 
17,422 
13,481 
16,186 
Leasing for 
3 years 
then 
ownershi p 
30,692 
32,494 
37,773 
18,522 
11,349 
15,132 
11,191 
13,896 
The net taxable income in any one year is derived by 
subtracting the appropriate deduction from the gross revenue 
for that year. 
134 
Determining taxation 
Taxation has been determined from current tables prov i ded 
by the Taxation Department. However the primary producer is 
given two options of calculating tax: 
(i) The normal procedure of calculating tax by 
taking the net taxable income for the current 
year only. 
(ii) Averaging incomes over five years. 
Because of the cumbersome ca lculations involved 
particularly when averaging net taxable incomes a comp u te r 
programme has been used and the results for the various 
acquisition procedures are set out in Tables 72 and 73. 
Tables 72 and 73 suggest that logging contractors a cquiri ng 
a new snigging tractor should use the averaging proce ss wh en 
determining tax. However the disparity between Table 7 2 and 
Table 73 may not be so great in reality. Tax payable with 
averaging cannot strictly be considered in isolation over a 
fixed time period since what happened during at least the fi ve 
years before and after that period should be taken into acco unt. 
On the other ha n d because of the way in which business 
deductions are ma de for the various acquisition procedu r e s , 
i.e. large deductions i n the early years, averaging woul d b e 
more favourable over the first eight year period. During 
the second eight year period the effects of large net 
taxable incomes in the later years of the first eight year 
period would offset the advantages of averaging. These 
effects would continue from period to period. An analysis 
of the possible long term effects of averaging will not be 
done in this thesis. The basic problems of the logging 
industry are associated with a lack of investment and 
modernisation and the need for structural re-organisation, 
possibly over a single decade, and the averaging provisions 
would probably tend to encourage at least those processes 
necessary for investment and modernisation by reducing 
income tax in the early years. We cannot say the averaging 
provisions would certainly reduce income tax since we 
do not know the present financial state of the industry in 
sufficient detail to make such a prediction. It should 
~owever be a fairly simple matter for individual contractors to 
make sufficiently reliable predictions for their own 
circumstances. 
Table 72. 
-· - -l--
Tax payable without averaging 
H.P.5 Cash purchase 
Year - Level l jLevel 2 ILeVel 31 C-evel 11 Level 21 
-
H.P.3 L.5 L.3 
Level' 3 Level l ' Level 2 1Level 3 Level 1 1 Level 2 1 Level 3_ Level l !Level 2 1Level 3 
- · - .. - ' 
l 
1 0 0 0 0 0 0 0 0 0 0 100 747 0 0 0 
2 0 0 867 0 0 0 0 0 0 0 64 657 0 0 0 
3 0 16 804 0 0 0 0 0 0 0 0 0 -0 0 0 
4 0 1349 2496 0 0 29 0 0 882 0 0 764 0 0 3478 
5 0 1094 2182 0 0 428 0 0 1723 0 0 469 48 5755 7657 
6 2176 4598 6188 0 97 5358 0 2668 5383 0 2372 4049. 2452 3810 5~68 
7 5484 7136 8895 0 6068 7758 1049 6086 7818 889 4723 6312. 4457 6047 77_58 
8 11042 12922 14802 7939 11514 13394 9644 11524 13404 8081 9895 11775 9580 11461 13341 
--
-- -Table 73. Tax payable with averaging ---- --
I 1 0 0 0 0 0 0 0 0 0 0 100 747 0 0 0 
I 
i .2 0 0 128 0 0 0 0 0 0 0 64 657 0 0 0 
3 0 0 403 0 0 0 0 0 0 0 0 0 0 0 0 
4 0 0 1375 0 0 0 0 0 0 0 0 452 0 0 669 
5 0 244 1500 0 
-0 0 0 0 0 0 0 388 0 0 5166 
6 0 2497 4332 0 0 1546 0 0 2352 0 425 2356 0 1263 4042 
7 1144 5158 7788 0 0 5174 0 580 5766 0 1987 4005 0 3081 6438 
I I--' w 8 8877 12361 14802 145-0 6908 10794 13341 U7 7821 12605 3155 9399 1.3008 2730 7876 10802 
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The effect of provisional tax 
Provisional tax is the means by which people whose 
incomes are not derived from salaries or wages pay current 
tax out of current income. The figures for tax payable given 
in Tables 72 and 73 will not be those actually paid in each 
year because of provisional tax arrangements, so that whilst 
total tax actually paid over any period of years will be 
very close to total tax calculated as payable, the timing 
and total amounts of tax payments may be different to those 
given in Tables 72 and 73. This will have some effect in 
discounting which cannot be avoided. The inaccuracies in-
herent in this will probably have less effect than those 
inherent in discounting from the end of each year only. 
After-tax returns 
We can now determine after-tax returns by deducting tax 
paid from gross returns before tax for each level of returns. 
The cost streams will remain the same. Tables 74 to 77 
show the NPV at appropriate interest rate and IRR after tax 
for each method of acquisition and level of return. 
Before-tax figures are included for comparison. 
Table 74. 
Cash 
purchase 
Inter.est 
rate 
for NPV 
5 
10 
15 
20 
25 
30 
Table 75. 
5 
10 
15 
20 
25 
30 
35 
{.O 
Table 76. 
5 
10 
15 
20 
25 
30 
35 
NPV and IRR before and after tax at three levels of return 
Level 1 I Level 2 After tax Level 3 I 
Before tax After t~Y 
Before tax I Without I With Without With I Before tax Without I With 
avera averaging averaging I I averaging I averaring I 
NPV I IRR NPV , NPV IRR NPV L IRR I NPV : IRR 1 NPV I IRR : NPV I IRR NPV IRR 
22030 9039 13590 I 39810 20580 25720 57580 31380 36030 
7660 -1533 1704 1 22330 8433 12360 37000 17660 I 21380 
-2937 -7ilO ·9403 0818 2222 21740 7189 10210 
13.46 9.18 10.85 -376 19.78 14.50 -5624 116.30 10180 25.79 -969 I 19.34 1522 121. 01 
5374 
-1027 
9768 
989 
-4991 
Hire purchase over 5 years 
-4731 
9.04 5.00 
I 
Hire purchase over 3 years 
10.71 
2495 
-4048 
6 .-69 
7:633 
0483 
I 
9.64 
23150 
13640 
7069 
2433 
-895 
27540 
15660 
7349 
1441 
-2819 
23.49 
21.52 
10970 
5104 
982 
-1971 
13340 
5655 
140 
-3831 
16.49 
I 
I 
115.15 
17850 
9996 
4513 
614 j20.96 
-2207 
20170 I 
10980 I 
4058 
-907 .18. 96 
1232 I -5364 
-5814 I . 
40920 
28320 
19410 
12990 
8260 
4719 
2020 
-705 
45320 
30330 
19690 
11990 
6336 
j 2115 
-1076 
39.81 
33.16 
21980 I 
14780 
9569 
I 
5725 I 31.61 I 
2829 
605 
7 
-1132 
24590 
15360 
8680 
3773 125.18 
111 
- 2662 j 
27560 
18910 
12680 
8092 
4665 
2029 
-11 
30660 
19980 
12250 
6571 
2328 
-886 
34.97 
28.48 
I-' 
w 
-.J 
Table 77. Le as in g for 5 years followed by re-leasing for 3 years 
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The after tax NPV and IRR for level 1 of gross annual returns 
merely serve to reinforce the before-tax conclusion that 
cash purchase is the only possible method of acquisition. 
However since the return must contain provision for deprecia-
tion on a sinking fund basis even cash purchase is only 
marginally profitable and the logging contractor would be 
living on little better than wages. A return of 13 ½% before-
tax is not worth considering when taxation has taken its toll, 
with or without averaging. 
At level 2 cash purchase, hire purchase over five years 
and possibly leasing over five years plus re-leasing have 
been shown to be satisfactory before-tax. After-tax, this 
conclusion is not much affected. The IRR's for cash purchase 
and hire purchase over five years are adequate and at an 
interest rate of 10% NPV's indicate the possibility of 
capital accumulation for all three methods of acquisition. 
Even at 15 %, hire purchase over five years and leasing for 
five years permit capital accumulation. 
At level 3 hire purchase over three years is also 
satisfactory before-tax. After-tax the conclusions, again, 
are not much affected and at an interest rate of 15%, NPV's 
indicate the possibility of capital accumulation for all 
four methods of acquisition. 
Figure 3 indicates the movement of NPV's in relation 
to interest rates for those methods of acquisition regarded 
as satisfactory at levels 2 and 3 of gross annual revenue. 
The regressions show that in terms of NPV's, the higher 
the interest rates the more favourable does debt financing 
become and that pure debt financing such as leasing is 
more favourable than partial debt financing such as hire 
purchase. 
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CHAPTER 9 
SUMMARY AND CONCLUDING DISCUSSION 
One aim of this thesis has been to demonstrate the need 
to modernise the hardwood logging industry, to look at how 
this might be done and to discern the necessary pre-
conditions for it. To this end a costing system has been 
developed which permits more accurate definition of costs 
and more accurate prediction of likely logging costs than 
methods currently used in the Australian industry and also 
takes into account year by year variations in costs which 
could influence a contractor wishing to acquire a machine. 
Not only has the magnitude of the various costs been con-
sidered but the time at which they occur, since this also 
is important when assessing profitability, and when estimating 
whether cash derived from the contract itself will be 
adequate or not, at all times. 
Depreciation of logging machinery has been discussed 
in some detail since this can be confusing for logging 
contractors. In the early stages of the thesis it has been 
treated as a fixed cost. In the circumstances of the logging 
industry this is justifiable since the process of depreciation 
involves making charges against incoming cash flows so that 
~y the end of the life of a machine an amount sufficient to 
replace the machine has been retained in the business either 
as cash or other assets. Expanding enterprises use 
depreciation provisions as a source of investment funds, 
i.e. they are retained in the business as assets. The 
hardwood logging industry is largely rather moribund and 
although the future possibilities of exporting wood chips 
offer the hope that this will change, depreciation provisions 
where these are made at all, will probably be retained as 
cash or invested safely in a sinking fund outside the 
contractor's logging enterprise. The initial capital input 
is not taken into account as a cost. 
In the later stages of the thesis, when the purchase or 
acquisition of a single logging machine is analysed as an 
investment, depreciation is regarded as part of the 
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return on capital and is therefore not taken into qccount 
as a cost in determining net cash flows. 
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Various formal methods of making provision for depreciation 
have been discussed but it has been shown that all these 
methods have a time value equivalence when based on investment 
returns over the life of a machine rather than on operational 
considerations. This leads on to a discussion of capital 
recovery depreciation and the determination of a capital 
recovery factor. 
Three major methods by which a small contractor might 
acquire logging machinery have been discussed; cash purchase , 
hire purchase and leasing and, using the system of costing 
developed in the thesis, the fixed costs for the range of 
options likely to be available have been compared. 
Subsequently, after derivation of the variable and associated 
costs of operating a logging machine, the range of options 
has been further analysed in terms of investment returns, 
before and after-tax, at three proposed levels of production . 
It has been shown that, whilst debt financing methods 
of acquisition such as hire purchase or leasing may give 
an adequate return over a given economic life of a machine, 
the time period over which repayments of the debt have to 
be made could be a crucial factor in the economy of a logging 
operation where a contractor only owns one or two machines 
and where the volume of logs, hence the gross annual return, 
is controlled within very narrow limits. This is simply 
because the repayment period is usually much less than the 
economic life of heavy machinery in the logging industry. 
As a result a small contractor could run into severe 
liquidity problems in the early years when large repayments 
have to be made. Indeed at the prevailing levels of log 
quotas it seems almost impossible that small contractors 
can cope with the major process of moder~sation required 
A 
even with the aid of debt financing. Debt financing however 
would not be disadvantageous if log quotas and contract 
prices were sufficient to give adequate revenue year by year, 
as Table 64 shows. This is stating the obvious, but current 
log allocations are inadequate to support debt financing as 
a means to modernisation, a situation aggravated by the 
1, 
Ii 
II 
I 
!I 
I 
I 
' 
I 
..... 
143 
existing over-capacity of obsolete equipment within the 
industry which contractors will not get rid of because they 
cannot afford to do so. The size of log allocations 
required for a single machine at various contract rates has 
been discussed. As an example, for a snigging rate of 
seven cents per cubic foot gross true volume, an average 
rate for many operations in the northern coastal forests of 
New South Wales (20), the annual log allocation required for 
reasonably profitable operatio n of a one hundred and fifty 
horsepower tracklaying tractor wi thout serious reduction in 
net cash flow in any one year would be about 375,000 to 
420,000 cubic feet. If we assume such a tractor also loaded 
logs and earned an additional one and a half cents per 
cubic foot for this then the annual log allocation should be 
between 310,000 and 350,000. Such allocations are within 
the capacity of a modern tracklaying machine of the type 
discussed, but there would be few _contractors with anything 
like this allocation on the north coast of New South Wales. 
If they are running profitably we must look for other 
reasons such as: 
(i) Contractors find sufficient additional work outside 
logging operations to keep them in business. 
(ii) Sawmillers doing their own logging make a loss 
on these operations but make enough out of 
sawmilling as a whole to carry this loss. 
(iii)The majority of equipment currently used in hardwood 
logging is obsolete and much of it has been written 
down to a very low value having been acquired many 
years ago, possibly already secondhand. In these 
circumstances there are no hire purchase or leasing 
charges to be met and although maintenance and 
repair charges may be very high the apparent total annual 
owning and operating costs may be lower than has 
been suggested in this thesis if insufficient provision 
for depreciation has been made. However the industry 
can only continue to function using obsolete 
equipment for a very limited time. Modernisation 
will be essential in an increasingly competitive world. 
Leasing as a method of debt financing has been dealt 
with in more detail than hire purchase, since it is a 
much less familiar process to the logging industry but has 
the apparent advantage of requiring no initial capital 
investment from a logging contractor interested in acquiring 
a new machine. There is little doubt that if log allocations 
I 
-1, 
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were large enough leasing would find more favour amongst 
logging contractors than it has in the past and leasing 
companies would be more able to help finance investment in 
the industry. At the present time leasing represents only 
about 10% of all funds devoted to the acquisition of 
machinery in the logging industry. 
Taxation as it bears on the logging industry is important , 
since contractors involved in felling, trimming, snigging 
and loading qualify as primary producers and are eligible 
for an initial 20% investment allowance on new equipment 
plus the accelerated depreciation allowance of 20% per year 
for five years. These are allowed as tax deductible items 
and have a pronounced effect in reducing income tax 
liabilities in the early years. On the other hand log 
hauling to a mill or processing plant is not classified as 
primary production. The principle and practice of averaging 
taxable income permitted to primary producers for income 
tax purposes has been discussed. The possibility that 
averaging can reduce the incidence of taxation can only be 
deduced from actual costs, returns, available tax deductions 
and net taxable income for each individual taxpayer, but 
because of the time at which the major tax deductions are 
allowed in relation to the life of a single machine, and 
the time at which hire purchase or lease payments are made, 
averaging could be worthwhile to a logging contractor when 
acquiring a new machine. It is at least worth investigating 
and the costing procedure outlined in the thesis could help 
to this end. 
In terms of the various methods by which ownership and 
use of a machine can be acquired, an individual assessment 
of taxation liability must be made in each case in order 
to make useful comparisons. However the general claim made 
by leasing companies that leasing offers favourable 
taxation deductions in comparison with cash or hire purchase 
has been shown to be unjustified for machines used in 
those phases of logging operations classified as primary 
production. 
A solution to the problem of determining average 
hourly costs has been proposed in the thesis which also 
I 
takes into account before tax returns at any desired rate 
of return. Assuming annual costs* over the life of a 
machine are known or can be predicted with sufficient 
accuracy then an average hourly cost can be determined by 
discounting these costs to year zero at the desired rate 
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of return. This single discounted cost is then converted to 
an annuity over the life of the machine at the same rate of 
return giving an average annual cost which can then be 
converted to an average hourly cost. This method has the 
advantage of theoretical soundness and establishes what in 
effect would be a realistic contract rate for any desired 
rate of return. 
cost increases. 
It could take into account anticipated 
It has the practical limitation for a small 
contractor with only one or two machines that, when acquiring 
a machine by hire purchase or leasing, the actual hourly 
cost in the early years of life of a machine, when large 
repayments have to be made, would pe more than the hourly 
cost determined by discounting annual costs and converting 
to an annuity. 
would be less. 
In the later years the actual hourly cost 
For such a contractor of limited financial 
resources, liquidity may sometimes be more important than 
long term profitability. A negative net cash flow for one 
or two years during the life of a machine may be sufficient 
to put a contractor out of business although, given time, 
his profitability is assured. 
The thesis has shown that the cost structure of much 
modern logging machinery is such that re-structuring or re-
organisation of the industry is essential if the full 
potential of increasingly expensive machines is to be 
realised. Cheaper machines, having the same versatility as 
a tracklaying tractor for example, in hardwood logging, but 
which could work profitably on lesser log allocations are 
not available and it is unlikely they will ever be available. 
The market is too small for manufacturers to design, 
develop and produce them. 
Log allocations required for a single machine to be 
profitable at various contract rates have been discussed on 
*These exclude depreciation provisions since the analysis is 
based on investment considerations as well as cost. 
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the assumption that such a machine will do all the work 
necessary for snigging and loading. There is also the 
possibility of introducing specialised machines for various 
phases of a hardwood logging operation. In low yielding 
forest this might be impracticable but where it is practic-
able, for example in a large scale pulpwood operation or 
where one logging unit supplied several sawmills, it would require 
large volumes of logs. A possible arrangement which would 
ensure a high level of technological efficiency for many 
hardwood operations in southeastern Australia would involve 
the use of machines performing the functions listed in 
Table 79. 
Table 79 
Specialised functions of some machines in 
hardwood logging in Australia 
Type of machine 
Tracklaying tractor equipped 
with dozer blade and ripper. 
Alternatively equipped with 
blade and towing winch in 
which case function 
(v) could also be performed, 
possibly with some loss of 
efficiency in earthmoving 
as a result of removing 
the ripper 
Rubber tyred skidder 
Front end loader fitted with 
log forks 
Diesel trucks and jinkers 
(possibly using a transfer 
trailer system) 
Functions 
{i) Road construction 
(ii) Clearing and, where 
necessary, construction 
of snig tracks 
(iii) Side cutting in steep 
country 
(iv) Clearing and construction 
of landings 
(v) Winching logs from 
inaccessible areas on 
to a snig track 
Snigging 
Loading logs 
Transporting logs from forest 
to mill 
Each of the functions shown in Table 79 could, of course, 
be carried out by a number of small contractors but the total 
log allocation would still have to be high enough to 
justify all the machines. The key machine in this situation 
would be the front end loader. Such a machine, with a 
horsepower of about one hundred and fifty, would be capable 
of loading about 13,000to 20,000 cubic feet of logs per 
day assuming an average log volume of about 100 cubic feet. (21) 
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In a working year of 200 days such a machine could load 
about 3,000,000 to 4,000,000 cubic feet. The loader, in 
average hardwood logging conditions, would require at least 
ten rubber tyred skidders to keep it supplied, a similar 
number of chainsaws to keep the skidders working, and at 
least five trucks to move the logs to the mill, if each 
truck worked ten hours per day, had a cycle time of two hours 
and carried an average load of six hundred cubic feet. 
The number of hardwood logging operations dealing with 
such large volumes would be very small indeed, possibly 
not more than four or five in the whole of Australia and 
restricted to the large pulp and paper companies, with one 
exception. 
Current quotas for sawlogs were mainly determined thirty 
to forty years ago when the Forest Services realised 
increment from the native forests was not keeping pace with 
the volume harvested. At that time the prevailing logging 
methods, combined with low yields per acre and the restricted 
market for sawn timber meant that small sawmills and their 
associated small logging operations were, in fact, the most 
profitable. As a result many hardwood sawmills are still 
owned by individuals or family groups and despite the 
fact that many of these small owners are now struggling for 
survival the values which they place on their mills are 
not wholly determined by economic considerations. Pride 
of individual ownership is very important for many sawmillers 
whatever its economic value or cost. (22) 
People in the logging industry, as part of the sawmilling 
industry, have similar attitudes so that rationalisation of 
the distribution of available hardwood sawlogs is not likely 
to be easy. It involves two major aspects: 
(i) Overcoming the problem of over-capacity with 
mainly obsolete machines by taking some plant out 
of production to enable what is left to operate 
at full capacity. 
( i i ) Establishing log allocations large enough to 
encourage modernisation and, where feasible, 
specialisation of function , at the same time 
attracting the essential investment funds and 
better quality of management to accomplish it. 
I 
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From the machinery census carried out in October 1965 
by the F&TB (7) the average annual volume of timber logged 
per tractor was 178,028 cubic feet or about nine hundred 
cubic feet per day. The F&TB considered that many modern 
tractors are capable of producing double that amount. (23) 
Since the census was not legally compulsory and logging 
operations are often in fairly remote parts of the country, 
there are probably more tractors engaged in logging than 
the census shows and the average daily volume logged per 
tractor could be less than 900 cubic feet. 
Table 80 shows the sawlogs removed from crown land in 
each State in 1967/68 expressed as a percentage of total 
sawlog removals, the remainder being from private property. (24) 
Tab le 80 
Sawlogs removed from crown land in 1967/68 expressed 
as a percentage of total sawlog removals 
State 
New South Wales 
Victoria 
Queensland 
South Australia 
Western Australia 
Tasmania 
% of sawlogs from crown land 
64.2 
88.1 
52.4 
69.5 
84.4 
74.0 
Since it is clear the State Forest Services control 
most sawlog removals from Australia 's forests they would have 
to take an active part in establishing the necessary pre-
conditions which would bring about a re-structuring of the 
industry. Such moves have already taken practical effect 
in the sawmilling industry in Queensland as a result of 
agreem2nt between that industry and the Department of 
Forestry in that State and of legislation to allow 
amalgamation. (25 & 26) Amalgamation of sawmills does not 
necessarily imply a corresponding consolidation or ration-
alisation of log allocations since contractors could maintain 
log supplies to the reduced number of mills from the same 
sources as before. Most sawmillers, in fact, have not been 
aware of the particular requirements of the logging industry; 
l 
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" interest is concentrated on those areas of activity which 
take place within the confines of the sawmill". (16) 
However re-structuring of the logging industry is more likely 
with amalgamation of sawmills than without it, for a number 
of reasons. One of the most important is the cost of 
transporting logs. 
number of sawmills. 
Amalgamation means a reduction in the 
A smaller number of sawmills without 
a corresponding reduction in the volume of logs cut means a 
larger zone of supply for each mill, longer transport 
distances and higher transport co s ts. There is thus a further 
economic imperative towards some form of re-structuring of 
the logging industry. Economies gained in the sawmilling 
industry could be lost if log transport costs go up as a 
result of amalgamation. 
Re-structuring could take place in a number of ways. 
Four examples are: 
(i) voluntary amalgamation 
(ii) takeover 
(iii) forming a logging co-operative, as at Heyfield, 
Victoria; to serve a number of sawmills 
(iv) enforced closing down of mills, possibly with 
compensation. 
All these processes would involve not only complex 
economic manoeuvres but even more complex human relationships. 
Furthermore, in order to have some sort of rational control 
of the re-structuring process, decisions at the political 
level would have to be made, some of which would be highly 
unpopular with individual members of the industry but which 
would have to arise out of a policy accepted by the 
majority. At the present time, with the possible exception 
of Queensland, no State appears to have a clear and consistent 
policy in relation to the distribution of logs to the 
sawmilling industry. There is a general acceptance by each 
of the Forest Services of the theoretically desirable aims 
of maintaining a sustained yield from the forest wherever 
possible, preserving useful young growth already on the 
ground prior to logging except where major pulpwood operations 
are concerned, and encouraging further natural re-generation 
of wanted species, but these aims are foresters ' aims only 
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and are thoroughly compromised by the practical necessity of 
maintaining log supplies to the industry with what is, at 
least temporarily, a dwindling resource. The Forest Services 
policies towards sawmillers, are thus based on maintaining 
the 'status quo' as far as log supplies will permit, with 
the least disruption all round, allowing so-called market 
forces to alter the industry gradually. In view of the 
relative dearth of economic information on the industry this 
is probably the safest, if not the best, policy to adopt 
in the short term. This thesis has attempted to explore 
one aspect of the logging industry, to elucidate some of the 
problems which beset it and which have to be resolved in the 
long term interests of the industry in the belief that 
these long term interests do not entail maintaining the 
' status quo ' . 
There are many other problems which remain to be 
resolved. Amongst them we may list: 
(i) Methods of analysing the optimum economic life 
(ii) 
of logging machines working in Australian 
native hardwood forests. This is important for 
any costing procedure and would depend for its 
success on accurate allocations of costs as they 
occur, in order to build up a sufficient corpus 
of information to enable satisfactory predictions 
to be made. 
An investigation of the means by which labour and 
machine productivity can be increased and unit 
costs reduced. 
(iii) An estimation of the effect on the logging 
industry of endemic inflation, wage increases 
and increases in the cost of machinery. This 
is closely related to (ii). 
( i V) The setting up of a national forest inventory of 
Australia's hardwood resources to provide more 
information for, amongst many other enterprises, 
the re-structuring of the logging and sawmilling 
industries. This is particularly important on 
private forest lands about which we know little 
or nothing. 
Referring to the United States of America Zaremba (27) 
has emphasised that the only way people can acquire greater 
quantities and a more varied supply of goods and services 
and thus increase their living standard is to reduce the 
number of man hours required to make them available. If 
. 
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prices of all commodities had paralleled sawn timber prices 
consumers would have had to work more hours rather than less 
to purchase a given unit of all commodities, making it 
impossible for living standards to rise. 
This conclusion applies with as much force to the 
Australian sawmilling industry as it does to the American. 
Until quite recent years the industry has been able to 
carry on profitably because wo od has been a necessity and 
constantly rising timber prices have not had a sufficiently 
deterrent effect on consumers to bring about a serious 
reduction in demand. The spectre of substitute materials has 
now become a reality and the sawmilling industry and its 
associated marketing agents must contain price increases of 
sawn timber so that it can continue to compete. Production 
costs are an important component of price and an accurate 
knowledge of these costs is essential to the future health 
of the industry. 
I 
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Appendix 1 
Costing procedure used by the Timber Supply 
Economics Branch of the Forestry and Timber Bureau 
Cash purchase 
Basic data: 
154 
Purchase price of 15 0 HP tracklaying tractor e q uipped 
with blade, towing winch and safety canopy 
Resale value after 8 years 
Actual hours worked per year 
Components of cost 
Fixed costs: 
= $55, 000 
= $11, 000 
= 1,200 
Depreciation, interest charges and insurance. 
Variable costs: 
Fuel, oil, maintenance and repairs. 
Associated costs: 
Wages, workers' compensation and overheads. 
Depreciation 
The amount to be depreciated is the purchase price of 
the tractor less the resale value after 8 years. The 
depreciation period is 8 years. 
Depreciation= Purchase price - resale value 
8 
= $5,50 0 annually 
Interest on investment capital 
The average value of capital invested in the tractor 
= Purchase price+ resale value 
2 
= $33,000 
Assume a rate of interest of 6% since this is the least which 
anyone could expect to earn on a safe investment in Australia. 
Annual interest on investment capital= $1,98 0 
Interest on operating capital 
This is capital required to keep the business running. 
Insurance charges have to be paid 12 months in advance. It 
is assumed that cash to pay labour, and workers ' compensation 
will be required for 2 months in advance if starting up a 
new operation. 
these payments. 
After 2 months revenue should take care of 
\ 
Average annual insurance charge 
Labour cost for 2 months (assume 
the tractor operator has no 
offsider) 
Workers' compensation (New South 
Wales rates) 
Total working capital 
Interest rate 
interest on operating capital 
Insurance 
155 
=$ 717 
=$ 667 
=$ 85 
=$ 1,469 
= 6% 
=$ 88 
This is based on the average sum insured per year, i.e. 
purchase price+ resale value 
2 
Average annual insurance (New 
South Wales rates) 
Variable costs 
=$33,000 
=$ 717 
The cost of fuels, oils and lubricants should be known 
in retrospect or can be accurately ~redicted from past 
records. In the case of the tractor under discussion we will 
assume an annual cost of $ 1,632 
Maintenance and repairs 
The cost is expressed as a% of depreciation since the 
depreciation period is a measure of the assumed life of the 
machine. Maintenance on tracklaying tractors is assumed 
to be 100% of depreciation, i.e. 5,500 p.a. 
Associated costs 
Wages (general rates on the north coast of New South 
Wales 
Workers compensation (New South 
Wales rates) 
Overheads. 
25% of wages 
These are taken as 
Total average annual costs 
Average hourly cost 
=$ 4,000 p.a. 
=$ 510 p.a. 
=$ 1,000 p.a. 
=$20,927 
=$ 17.44 
If we wish to calculate an hourly cost including a 
return on capital then we have to s~t some kind of induce-
ment to get investment in the logging industry. The 
inducement is set at 14% which with the 6% interest charges 
included in the costing procedure gives a total return of 
20%. 
I 
Average annual capital employed 
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= $34,469 
Average annual return on capital at 14% = $ 4,826 
Average hourly cost to give a 2 0% total 
return on capital 
Hire purchase 
Basic data : 
= $ 21.46 
As for cash purchase except that a deposit of $13,000 
only is paid on the purchase price. 
Components of cost 
As for cash purchase with the addition of interest on 
hire purchase charges plus interest on 2 months hire purchase 
payments made in advance and regarded as operating capital. 
Depreciation 
As for cash purchase, i.e. $ 5,500 annually 
Interest on investment capital 
Average capital invested= Initial deposit+ resale value 
2 
= $12, 000 
At 6%, annual interest on investment capital = $ 72 0 
Interest on operating capital 
Total operating capital as for cash purchase plus 
2 months hire purchase payments made in advance 
=$(469 + 2,963) 
= $ 4,432 
at 6%, annual interest on operating capital 
= $ 266 
Insurance 
As for cash purchase, $ 717 
Interest on hire purchase charges 
Annual hire purchase interest charge at 9% averaged 
over the depreciation period 
Variable and associated costs 
As for cash purchase 
Total average annual costs 
Average hourly cost 
= $ 1,418 
= $12,642 
= $21,263 
= $ 1 7. 7 2 
If again we wish to calculate an hourly cost to include 
a return on capital then setting the same inducement as for 
cash purchase we have: 
I 
Average annual capital employed 
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= $14, 0 99 
= $ 1,974 Average annual return on capital at 14% 
. ·. Average hourly cost to give a total 
return on capital of 20% = $ 19.36 
Costing procedures for other items of logging equipment 
will be the same in principle but with additional items such 
as registration and licence fees, road taxes and tyre costs 
for such equipment as logging trucks. 
Leasing 
The Forestry and Timber Bureau initially did not take 
leasing into account in its costing procedures because of 
its relative unimportance in the logging industry. However 
the procedure would be quite simple if the leasing charges 
are known. 
Basic data 
As for cash purchase, except there would be no initial 
capital input. 
The terms of a lease could be varied by mutual agreement 
between the lessor and lessee but we shall assume the 
tractor is leased for 5 years re-leased for 3. 
Components of cost 
Fixed costs 
Leasing charges, interest charges on operating capital 
and insurance. 
Variable and associated costs 
As for cash purchase. 
Leasing charges 
Total lease payments 
Deduct residual value of $11,000 
Total effective lease payments 
Average annual lease payment 
Interest on operating capital 
Total operating capital as for cash purchase 
plus 2 months lease payments in advance 
At 6% , annual interest on operating capital 
= $79,965 
= $68,965 
= $ 8,621 
= $(1,469 
2 , 4 3 7) 
= $ 3,906 
= $ 234 
+ 
I 
I Insurance 
As for cash purchase i.e. 
Variable and associated costs 
As for cash purchase 
Total average annual costs 
Average hourly cost 
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$ 717 
$12,642 
= $22,214 
= $ 18.51 
Since leasing does not involve an initial capital input 
we cannot derive an average hourly cost which would include 
a return on capital. 
i 
j 
I 
I 
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Appendix 2 
Determination of machine time efficiency rating 
in hardwood logging operations in Australia 
159 
The data were derived from a snigging study in karri 
Euaalyptus diversiaolor forest , Northcliffe, Western Australia, 
carried out by the writer. 
The study was conducted in mid-November 1964 in ideal 
logging conditions. 
Elements independent of snigging 
distance 
Travelling on landing 
Positioning log for hooking on 
P o sitioning tractor for hooking 
Hooking on 
Winching to arch 
Unhooking 
Positioning log on landing 
Elements dependent on snigging 
distance 
Return to stump on established 
snig track 
Return to stump on rough track 
Snigging 
Delays 
on 
Total time in minutes 
for 22 snigging cycles 
56.65 
62.25 
16.20 
66.30 
7.45 
18.25 
17.80 
94.45 
35.43 
190.90 
Avoidable 126.65 
Unavoidable nil 
Total time 692.33 
Actual production time 565.68 
. . Machine time efficiency rating= 81.7% 
This is quite good. One of the inherent disadvantages 
of time study in logging operations is that skilled men in 
the bush may tend to work harder and more efficiently because 
they are under observation , assuming the person doing the 
time study has established rapport with them. 
I 
Appendix 3 
Copy of a statement issued in 1960 by Sir Patrick 
McGovern, a former Commissioner of Taxation, setting 
out guidelines for leasing transactions in relation 
to income tax. 
Income Tax: Leasing Arrangements of 
Plant and Machinery 
160 
Some twelve months ago a copy of an agreement providing 
for the leasing of plant and machinery was submitted to the 
Taxation Office for a ruling whether or not payments under 
the agreement were allowable deductions for income tax 
purposes. As the document was a lease agreement simpliciter, 
the enquirer was advised that the rentals payable would be 
deductible so long as the leased goods were used by the 
lessee in the production of his assessable income. 
Subsequent investigation disclosed that, in most 
transactions of this nature, there were auxiliary arrangements 
under which, on the expiration of the lease, the lessee would 
gain ownership, or retain the use, of the goods previously 
leased by him. In some cases it was found that a three-
party arrangement was effected whereby the lessor agreed, 
either in subsidiary documents or in correspondence, 
to sell the goods, on the expiration of the lease, to an 
intermediary who in turn agreed to sell them to the 
lessee. In other cases the circumstances surrounding the 
transaction were such as to establish the existence of 
oral commitments. 
Some publicity material promoting leasing arrangements 
of -plant and machinery made a feature of the opportunity 
given to the lessee of acquiring the goods at a low written-
down value. It was stated further that the new lease 
proce~ure had the effect of reducing the amount of tax 
payable by the person acquiring the goods and thus had 
advantages over conventional hire-purchase. 
In view of such statements, I considered it expedient 
last February to issue a warning to persons concerned in 
this type of transaction that it might be necessary to 
ascertain the substance of the transaction between the 
parties from all the covenants entered into, whether 
expressed in the lease agreement or otherwise. 
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In short, it was made clear that, in determining the 
application of income tax legislation to this class of 
transaction , it was necessary to decide whether the payments 
were lease rentals or whether they were , in substance, 
consideration for the sale of the goods purported to be 
leased. In the latter case, of course, the payments, 
would be outgoings of a capital nature which would not 
be deductible for income tax purposes. 
Among the relevant factors which would determine this 
question are the following: 
(i) the existence of any agreement, express or 
implied and whether in the lease agreement 
or in subsidiary documents or correspondence, 
under which the property in the goods would 
pass from the lessor to the lessee; and 
(ii) the degree of relativity between the "appraisal 
value" or "residual value" - by reference to 
which the amount of lease rentals was frequently 
determined - and the reasonable commercial value 
of the goods at the expiry date of the lease. 
Further, where an arrangement had as one of its objects 
the purpose or effect of altering the incidence of income 
tax , a prima facie case for the application of section 260 
of the Income Tax and Social Services Contribution Assess-
ment Act existed. For this reason it would be necessary to 
examine each transaction in the light of its facts before 
any decision could be given. 
This is the traditional approach of administrations not 
only in Australia but throughout the world. It arises 
from the difficulty of formulating general rules for 
appli~ation to particular facts. 
Nevertheless , I have been pressed on all sides to 
delineate an area in which traders who wished to follow the 
procedure of leasing plant and machinery for reasons not 
connected with income tax saving may operate without fear 
of long drawn out legal argument after the event. 
People making these representations maintain that it 
is not too much to expect from an administration that it 
should indicate the boundaries within which traders may 
operate without risk of subsequent challenge, entailing 
great disruption of business and possible monetary loss. 
This is persuasive argument and, with pre-knowledge 
of the difficulties of formulating general principles 
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for application to the particular cases and without in any 
sense attempting to define the limits of construction that 
may be placed upon the relevant provisions of the income 
tax legislation, I have attempted in this instance to 
promulgate minimum conditions that would ensure to a person 
complying with them freedom from challenge from my 
administration. 
As I have already indicated, the basic question for 
decision is whether the transaction is, in practical effe ct 
an ordinary commercial lease entered into in the normal 
course of trade. Obviously, not all payments under 
agreements purporting to be lease agreements can properly 
be regarded as rentals to be allowed as deductions for 
income tax purposes. 
If, for instance, the arrangement were such as to 
confer on the lessee, if he chose to avail himself of the 
option, a right whereby the property in the goods would 
pass to him from the lessor at any point of time, the 
arrangement would in my opinion, constitute for all 
practical purposes a contract for the sale of the goods. 
Similarly, I should not regard as a normal commercial 
lease an arrangement under which, on the termination of 
the lease or any extension thereof, the lessee was per-
mitted or enabled to retain the use of the goods - as, for 
example, through the property in the goods passing to his 
nominee or agent. In these contexts, it is considered to 
be immaterial whether the lessee's right to secure the 
property in (or the use of) the goods was conferred in 
the head argreement or in some collateral agreement or 
agreements. 
The inclusion in the agreement or agreements of a 
provision that the leased goods be disposed of, at the 
termination of the lease, otherwise than by way of public 
auction raises a presumption that the lessee has rights of 
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purchase. Such agreements do not satisfy the minimum 
conditions herein being defined. 
This is not intended, of course, as restricting or 
confining an owner's rights to dispose of his goods in any 
way he may choose after the leasing is completed. The 
objection is against provisions under which, prior to the 
termination of the leasing period , arrangements are entered 
into for the disposal of the goods other than by public 
auction. 
Another factor that would be regarded as inconsistent 
with a finding that the transaction was a normal commercial 
lease would be the inclusion in the leasing agreement of a 
provision under which, in the event of the sale price of 
the goods falling short of an agreed residual value, the 
shortage should be paid by way of adjustment by the lessee 
to the lessor. 
An unreal or nominal residual value in leases of 
relatively short term e.g. up to 5 years would, I consider, 
raise a strong presumption that the transaction was 
something more than an ordinary commercial lease. By this 
it is not intended to convey that the residual value must 
necessarily correspond with the depreciated value of the 
goods for income tax purposes but it should, in my view, 
be in conformity with some generally accepted basis of 
commercial or industrial valuation. 
Minimum residual values - percentage of cost* 
Term of Lease 
1st Year 
2nd Year 
3rd Year 
4th Year 
5th Year 
*This scale 
adhered to. 
May 1968). 
Plant and machinery classified according to 
income tax prime cost depreciation rates 
20% 
60% 
45% 
30% 
15% 
nil 
15% 
63.75% 
52.5% 
41.25% 
30.0% 
18.75% 
10% 
6 7. 5% 
60.0% 
5 2. 5 % 
45.0% 
37.5% 
6 8. 5 % 
62.5% 
55.0% 
50.0% 
45.0% 
of residual values is no longer strictly 
(Extract from Department advice dated 
5% 
70% 
65% 
60% 
55% 
50% 
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S ub j e ct to w h at I have a 1 re ad y s a i d con c er ning exp re s s 
or implied arrangements for the transfer of the property 
to or the use of the property by the lessee, I would not 
seek to impugn a lease agreement for reasorn specifically 
relating to appraisal or residual values if those values 
equa l led or exceeded the minimum limits indicated in the 
foregoing table. 
Canberra, 
6th July , 1960. 
P.S. McGovern 
Commissioner of Taxation 
l 
-
State 
Queensland 
Victoria 
Tasmania 
Appendix 4 
Table 1 
Charges levied and administering authoritie s for various statutory charges 
associated with logging vehicles on public roads (South Australia has been 
excluded since it is not a hardwood State) 
Administering Authority 
Main Roads Department 
Department of Transport 
The Police Department 
Transport Regulation Board 
The Transport Commission 
Charges 
Registration, third party 
insurance, stamp duty 
Permit fees under the State 
Transport Acts, 1960 to 1965 
Road maintenance charges under 
"The Roads (Contributions to 
Maintenance ) Acts 1957 to 1958 
Registration, third party 
insurance 
Licence fees, 
~oad maintenance charges 
Registration and sticker fee, 
motor tax, out of area permit 
fees, third party insurance 
Western Australia Main Roads Department 
Police Traffic Branch 
Heavy loading permits 
Transport Commission 
Vehicle licence fees, 
third party insurance and 
surcharges 
Road maintenance charge, 
permit fees 
I--' 
en 
U1 
~ 
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New South Wales 
Table 1 (contd) 
Commissioner of Motor Transport 
The State Transport Coordination 
Board 
~ 
Registration, 
third party insurance 
vehicle tax, 
road maintenance tax, 
stamp duty 
Coordination Act 
licence fees and 
charges under the Ac t 
for c arriage of goods 
in competition with 
t h e railways 
1--' 
°' 
°' 
~ 
I 
I 
I 
I 
I 
I 
l 
State 
Queensland 
I 
Table 2 
Details of statutory charges levied on road transport 
vehicles used in the logging industry 
Description of charges 
Registration 
Compulsory third 
party insurance 
Stamp duty 
Permit fees 
-
Method of levying charges Sundry fees 
Prime mover (tare over 3 tons) 
$1.3 0 per power weight unit 
Driving fee $ 3 . 00 
Plate fee $1.0 0 
Nominal defendant 
fee $0 .3 0 
Jinker $ 0 .65 per cwt . of tare Plate fee $ 0 .75 
Nominal defendant 
Pr i me movers 
Jinker 
$28.1 0 
$43.10 
fee $ 0 .3 0 
$1 per $10 0 or part thereof of the 
market value of cab and chassis 
These are paid f-0r the road transp o rt 
of logs where such carriage is for 
distances greater than 25 miles 
competitive with rail. Where road 
transport is not competing with rail no 
permit fees are levied. Where a prime 
mover carries a logging jinker pick-a-
back on the empty journey no permit 
fees are levied. The rates for road 
transport competing with ra i l are as 
follows: 
( a ) 2¢ per ton / mile b as e d o n the 
reg i stered ca rryi ng cap acity o f 
the vehicle for journe y s up to and 
including 2 50 mi l e s (loaded journey 
only ) . The reg i stered c a rrying 
(contd) 
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State 
Queensland 
Victoria 
Description of charges 
Permit fees 
Road maintenance 
o n p ublic highways 
Registration 
Third party 
insurance 
Table 2 (contd) 
Method of levying charges Sundry fees 
capacity is th a t shown on 
the certificate of registration 
issued by the Main Roads Dept. 
( b ) 1 . 5 ¢ per ton/mi 1 e for 1 o g timber 
for journeys up to and including 
150 miles (loaded journey only). 
( c ) 1. 5¢ per ton/mile for mine props 
and forest thinn i ngs with no 
r estrict i on on d i stance (loaded 
journey only). 
5 / 18 ¢ per ton / mile assessed on the 
regi s tered tare of the vehicle p lus 
any attached trailer plus 40 % of the 
registered carrying capacity. (Ro und 
trip distance). 
N.B. If a prime ·mover carries a logging 
jinker pick - a - back no charges are 
levied on the empty return trip 
Based on the number o f p ower weight units 
multiplied by the rate per unit set out 
in the Second Schedule to the Motor Car 
Act. Power weight units are determined by 
adding the horsepower for registrat i on 
purposes to the unladen weight in c wts. 
The most common rate p er power weight unit 
for logging vehicles would be $1.5 0 . 
$ 1 0 1. 6 5 i f garage d wi thin a radius of 20 
miles of Melbourne G. P . 0 . 
( contd ) 
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State 
Victoria 
Tasmania 
Description of charges 
Third party 
insurance 
Table 2 (contd) 
Method of levying charges 
$57.95 if garaged outside a radius of 
20 miles of Melbourne G.P.O. 
Sundry fees 
Annual license fee $4 
Road maintenance 
charges on public 
highways 
Annual registration 
fee 
Annual motor tax 
Third party 
insurance 
As for Queensland 
$3 
Lorries over 3 tons tare 79¢ per power 
weight unit, Trailers over½ ton tare 
68¢ per power weight unit 
Power weight units are derived by adding 
the registered horse p ower to the tare 
weight expressed in half hundredweight 
units. 
Log truck $12.00 
Jinker $ 2. 00 
Sticker fee 10¢ 
Out of area permit Tasmania is divided into eight traffic 
fee (Payable for each areas for transport control purposes. 
single one way journey)Any truck is required to pay an out-of-
area permit fee if it moves outside the 
area for which it is licensed. The pe rmit 
fee is levied at the rate of 0.3333¢ per 
cwt. (tare) times the distance of the 
journey. 
(contd) 
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Table 2 (contd) 
State Description of charges Method of levying charges Sundry fees 
Tasmania 
Western Australia 
Out of area permit A nominal fee only is charged where 
fee (Payable for each timber is carted the greatest portion 
single one way journey)of the distance travelled having to be 
Vehicle license 
fees 
N . B . A 50% concession 
is given in the 
vehicle licence 
fee for all 
vehicles subject 
to the road 
maintenance charge 
Third party insurance 
on motor wagons 
Surcharge 
Semi trailers 
Heavy loading 
permit fees 
-
necessarily by road. Nominal fees are 
levied at the rate of $1 up to 50 miles 
and $2 over 50 miles. A nominal fee 
only will be charged if lifting equipment 
is not available for log traffic at rail . 
Exceeding 140 cwt. tare: 
For the 1st 140 cwt. 
For each additional 5 cwt. 
$2 66 . 00 
or part thereof $10 . 00 
In the case of an initial licence stamp duty 
at $1.50 per $200 of market valu e of the 
vehicle is cha~ged to a maximum of $150 on 
$20,000 value. 
$32.05 per year or $16.25 per half year 
$ 2.00 per year or$ 1.02 per half year 
$ 1.45 per year or$ 0 .95 per half year 
A typical logging truck would be classed as 
an "M" class vehicle under the Traffic (Vehicle 
Weights) Regulations and a heavy loading 
permit fee for such vehicles would be about 
$9 per month 
(contd) 
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State 
Western Australia 
New South Wales 
Table 2 (contd) 
Description of charges 
Road maintenance charge 
(All vehicles of greater 
than eight tons load 
capacity) 
Transport Commission 
permit fees 
Registration 
Method of levying charges 
5/18¢ per ton mile assessed on the 
tare weight of the vehicle plus 40% 
of its load carrying capacity as 
given in the Certificate of 
Registration. 
Sundry fees 
Log haulage in Western Australia 
generally falls within two categories. 
These are: 
(i) local haulage from bush to mill, 
(ii) haulage from bush to mills in 
the metropolitan area. 
The former category is exempt from a 
Road Maintenance charge. 
Most logging vehicles would be exempt 
from permit fees as these only apply 
to trips outside a 25 miles radius 
from the place of business of the 
operator. Where permit fees are 
applicable the cost would be about 
$125 per year for a vehicle of 12 tons 
load capacity. 
$3.00, except for motor vans operating 
in the Metropolitan, Newcastle or 
Wollongong transport district in which 
case it is $4.00. 
(contd) 
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State 
New South Wales 
Description of charges 
Third party insurance 
Vehicle tax 
Road Maintenance tax 
for vehicles with a 
carrying capacity 
greater than 4 tons 
Table 2 (contd) 
Method of levying charges 
Unladen weight not greater than 2 
tons - $30.15 p.a. 
Unladen weight greater than 2 
Sundry fees 
tons - $40.15 p.a. except in the 
Metropolitan, Newcastle and Wollongong 
districts where it is more. 
This is assessed by taking the unladen 
weight shown on the certificate of 
registration and ascertaining the tax 
appropriate to the weight group from 
tables prepared by the administer in g 
authority. 
For logging vehicles weighing mo re than 
7 tons full tax would be $26 4 plu s $10 
for each 5 ' cwt over 7 tons. Exemptions 
or concessions are allowed in respect of 
certain vehicles so that tax may only be 
90%, 50% 20% or 1 0% of full tax. 
As for Queensland except that if a jinker 
is carried pick-a-back on the return empty 
trip tax is still payable but on the 
tare weight and carrying capacity of the 
prime mover only . 
Charges are not levied when a logging 
truck or other vehicle is travelling on a 
forest road maintained by the Forestry 
Commission out of royalties paid by 
sawmillers. 
(contd) 
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State 
New South Wales 
Tab 1 e 2 ( contd) 
Description of Charges 
Stamp duty (collected 
by the Commissioner f or 
Road Transport on behalf 
of the Commissioner for 
Stamp duties) 
Coordination Act licence 
fees and charges 
Method of levying charges 
50¢ per $10 0 , or part thereof 
of the market value of any 
vehicle registered for the 
first time or on transfer to a 
new owner. 
For any journey greater than 
50 miles competitive with the 
Railways a maximum charge of 
2.5¢ per mile assessed on the 
sum of the carrying capacity 
and 50% of the tare weight of 
the vehicle concerned. In 
special cases these charges may 
be waived or scaled down acc ord -
ing to circumstances. Where 
charges are p ayable they are 
reduced by the Road Maintenance 
Sundry fe~s 
Permit of 2 0 ¢ 
for any journey 
greater than 
5 0 miles in 
competition with 
t h e Railways 
tax paid for the loaded compet i tive 
journey 
\ 
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Appendix 5 
Copy of a letter received from the 
Taxation Department on 27 February 1970 
Income Tax 
174 
In reply to your letter dated 17 November 1969 concerning 
the question of whether sawmillers and logging contractors 
would be classified as primary producers for income tax 
purposes, it is advised that, conse q uent on an amendment 
made in recent years of the definition of "primary production" 
in the Income Tax Assessment Act, that term now includes 
forestry operations. Operations may qualify as "forest 
operations" only if they are conducted in the course of, or 
for the purposes of, a business. 
The term "forest operations" is itself defined in the 
Assessment Act as meaning the planting or tending in a 
plantation or forest of trees intended for felling. It 
also means the felling of trees in a plantation or forest 
and includes the transport of such trees or parts of them 
by a person who has felled them to a place where they are 
to be first subjected to milling or processing (including 
processing for the production of posts , poles or railway 
sleepers). 
For this purpose, milling or processing does not include 
the normal preparation of felled trees to enable them to 
be moved, for example, the lopping of lateral growth or 
sawing them into manageable parts. When carried out by 
the person who felled the trees , the normal preparation for 
removal would be regarded as part of the felling operation. 
In these circumstances, persons in the two categories 
outline~ in your letter would qualify as primary producers 
for income tax purposes. As a consequence , plant used 
wholly and exclusively by them in forest operations may 
fall within the ambit of the special deduction allowable 
for investment in plant used in primary production. As 
you are probably aware, a prerequiste to the "investment 
allowance" is that the plant is owned by the taxpayer 
claiming the allowance. 
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It is accordingly confirmed that, provided all the tests 
of the law are satisfied , three of the items specified by 
you , namely , power chainsaws , crawler tractors and rubber-
typed log skidders would qualify for the investment allow-
ance . However , the law excludes from the allowance not 
o nly such conventional road vehicles as cars , trucks, 
lorries , jeeps , land rovers and semi-trailers, but also 
those vehicles that are specially designed, fitted or adapted 
for the transport of particular kinds of goods. It is 
considered that log-trucks and jinkers fall within the 
exclusion. 
Yours faithfully, 
(J.H. GEDDES) 
Senior Assistant Commissioner 
